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TECHNICAL SPECIFICATIONS FOR CIVIL WORK
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2.0		EARTH WORK 
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8.0                     FINISHING
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10.0                   WATER PROOFING

11.0		STRUCTURAL STEEL

12.0		SURFACE DRAINAGE

13.0                    SPECIALIZED WORKS


1.0	GENERAL

1.1	Scope
	This specification applies to the Civil Engineering and building works to be executed by the Contractor. It is to be read in conjunction with and subject to the general conditions of contract and in conjunction with the drawings, the schedule of rates and such other documents as may from time to time be agreed upon as comprising part of this contract.  Where these specifications are not clear, CPWD specifications shall be followed with prior permission of Engineer in Charge.

1.2	Clearing 
	The contractor shall clear the site of all rubbish and old buildings, remove all grass and low vegetation and remove all bush wood, trees, stumps of trees, and other vegetation only after consultation with the Engineer in Charge as to which bushes and trees shall be saved.  All disused foundations, drains or other obstructions met with during excavation shall be dug out and cleared.

1.3	Site Levels 
	The contractor shall carry out the survey of the site and shall establish sufficient number of grids and level marks to the satisfaction of the Engineer in Charge, who shall decide on the basis of this information, the general level of the plot and the plinth.

1.4	Bench-marks
	Prior to commencement of construction, the contractor shall in consultation with the Engineer in Charge, establish several site datum bench-marks, their number depending on the extent of the site. The bench-marks shall be sited and constructed so as to be undisturbed throughout the period of construction.

1.5	Site investigation 
	The Engineer in Charge might have got the soil investigation done and if so, the report will be handed over to the contractor for their scrutiny.  The contractor shall however inspect the site and study the findings from the trial pits or bores in order to assess the problems involved in and methods to be adopted for excavation and earthwork.  The contractor shall ascertain for himself all information concerning the sub-soil conditions, Ground water table periods and intensity of rainfall, flooding of the site and all data concerning excavation and earthwork. Any extra work required on this account, nothing will be paid extra.

1.6	Setting out the work
	The contractor shall set out the works and during the progress of the building shall amend at his own cost any errors arising from inaccurate setting out.

	During the execution of the work contractor must cross check his work with the drawings.  The contractor shall be responsible for all the errors in this connection and shall have to rectify all defects and/or errors at his own cost, failing which the Engineer in Charge reserves the right to get the same rectified at the risk and cost of the contractor.

1.7	Cleaning up and handing over 
	Upon completion of the work all the areas should be cleaned.  All floors, doors, windows, surface, etc. shall be cleaned down in a manner which will render the work acceptable to the Engineer in Charge.  All rubbish due to any reason, shall be removed daily from the site and an area of up to ten metres on the outer boundaries of the premises will be cleaned by the contractor as a part of the contract. Upon completion of the project, the contractor shall turn over to the Engineer in Charge the following:
	a)	Written guarantee and certificates.
	b)	Maintenance manuals, if any, and
1. Keys.







1.8	Samples
	
           The contractor shall submit to the Engineer in Charge samples of all materials for approval and no work shall commence before such samples are duly approved.  Samples of precast concrete panels, masonry units, building insulation, finished hardware, metal window and door frames, terrazzo flooring, kota stone, marble etc. and every other work requiring samples in the opinion of the Engineer in Charge shall be supplied to the Engineer in Charge, and these samples will be retained as standards of materials and workmanship.  The cost of the samples shall be borne by the contractor.

	Throughout this specification, types of material may be specified by manufacturers' name in order to establish standard of quality, price and performance and not for the purpose of limiting competition.  Unless specifically stated otherwise, the tenderers may assume the price of 'approved equivalent' except that the burden is upon the contractor to prove such equality, in writing.

	A detailed programme shall be submitted by the Contractor for the material approvals, within four weeks of the Engineer in Charge's order to commence. The detailed programme shall include but not limited to:

	Date/s of submitting the various material samples.
	Date/s by which the Engineer in Charge’s approval is required.
	Date/s of placing orders on the Manufacturers/Suppliers.
	Date/s of arrival of the approved material/s on to the site.

	Date/s of the completion of the `Mock-ups', wherever required, and the Date/s by which the Engineer in Charge's inspection of such `Mock-ups' should be completed and the Date/s by which the Engineer in Charge should fully approve the said Mock-ups.

1.9 Tests

	All materials and methods of tests shall conform to the latest rules, regulation and/or specifications of the following authorities where specified herein as applicable.  Bureau of Indian Standards (BIS), British Standards Code of Practice (BS) in case no equivalent BIS is available.  The Engineer in Charge will have the option to have any of the materials tested and if the test results show that the materials do not conform to the specifications, such materials shall be rejected.  A reasonable number of representative tests will be deemed to be included in the rates tendered.

1.10 Rates
 
	The item rates quoted in schedule of quantities are deemed to be included to execute the works in strict accordance with the relevant specifications read in conjunction with the appropriate Standard Specifications.

1.11 Mode of Measurements

	All measurements will be taken in accordance with IS 1200 latest issue unless otherwise specified.


2.0	EARTH WORK 

2.1	General 
	This specification deals with the clearance of the Site of Works and preparation of the same to commence the proposed construction activities.  Wherever applicable, this is deemed to include all preliminary works like Dismantling/Demolition, Site Clearance, General Levelling etc.

	The contractor shall visit the site, inspect the same and decide for himself the nature of the ground and the sub-soil to be excavated.  No claim on account of extras will be entertained in consequences of any misunderstanding or incorrect information or ignorance of the existing conditions.



2.2	Dismantling/Demolition 
	Existing Buildings and structures within the boundary of the site, and as indicated in the drawings or as instructed by the Engineer in Charge, shall be carefully and gradually dismantled or demolished, as the case may be.

	i)	The contractor shall furnish to the Engineer in Charge, a detailed scheme as well as a programme of these works, at least one week prior to the commencement of the actual demolition works and get the latter’s approval of the same.

	ii)	On approval of the above programme and scheme, the contractor shall serve notices to concerned authorities, owners, etc. as and wherever applicable, informing them of the proposed demolition and get their approval of the same, prior to the demolition/dismantling.

	iii)	The whole of the building/structures that are to be demolished, shall be evacuated and cleared off any valuable life and/or property to the satisfaction of the Engineer in Charge.  Where required, the employer shall provide alternative arrangements to house those who have been evacuated.

	iv)	The site of demolition shall be well cordoned off from the other areas to the satisfaction of the Engineer in Charge, with all-necessary warning and signals, erected in the vicinity by the Contractor.

	v)	Such of those parts of the building/structures that are likely to fetch some returns from the market and/or those parts which are likely to be reused elsewhere, shall be first carefully removed from the existing buildings and then stored away properly to the complete satisfaction of the Engineer in Charge.  Such parts shall include items like woodwork, built in furniture, electrical fittings, sanitary wares etc. and all others that are listed out by the Engineer in Charge.

	vi)	The demolition work shall then commence preferably from the top and proceed downwards, gradually.  In case of buildings comprising more than one floor, the demolition shall commence from top and shall be dismantled floor by floor in such a way that all the debris are collected in the next lower floor.  Dismantling of external walls/cladding shall be done from outside inwards.  The dismantling of the next lower floor shall commence only after the clearance of all debris collected in that floor from the floor above, is completed.

	All dismantling/demolition works shall include excavation of the ground, wherever necessary, to dismantle the existing foundations, and back filling, including compacting to the satisfaction of the Engineer in Charge.  The material used for back filling shall be as per specifications and as approved by the Engineer in Charge.

	All dismantling/demolition works shall be carried out in such a manner, so as not to cause any damage, whatsoever, to the properties or persons in the vicinity of the site.  If such damages occur, the contractor shall be liable for full reinstatement, of all such damages, at his own cost.

	All services, like electrical, water supply and sanitary lines/ connections, to the existing buildings or structures that are to be dismantled and/or demolished, shall be properly cut off at points as per the instructions of the Engineer in Charge.  If any such service lines are feeding adjacent plots/ sites/premises as well as within the premises, the contractor shall inform the Engineer in Charge, well in advance, and shall follow up with the Authorities concerned, to provide necessary reconnections to the users of these service lines.

	Wherever applicable, the contractor shall apply for the various permits, for executing such works as may be required, from the relevant authorities.  

	Disposal of demolished/dismantled materials
	Demolished/dismantled materials shall NOT be stacked or dumped in such a manner, as to present a hazard to vehicles or pedestrians or properties or to cause blockage in drainage channels etc. In case Contractor fails to clear the malba from the site the same shall be cleared by the Owner at Contractor's risk and cost.

	The contractor shall obtain necessary permission from the local Government Authorities, pay the necessary deposits, for the location and the manner in which the debris to be disposed and then carry out the disposal, as directed by the Engineer in Charge.

	Demolished/Dismantled debris shall be dumped/stacked in an area, primarily within the site, if required, subject to the approval of the Engineer in Charge and shall cart away and dispose off, within the shortest possible time, as directed by the Engineer in Charge.

	All dismantling works shall be carried out by crow bar, chiselling or by Jack - hammering BUT IN NO CASE BLASTING OPERATION IS PERMITTED AT SITE.

	All debris shall be transported from the site on daily basis during prescribed hours as approved by local authorities for transportation.

	All dismantling works shall be carried out during daytime. 

2.3	Classification of Soils

	The earth shall be classified under the following categories and measured separately for each category:

2.3.1	Hard dense soil
	Generally any soil which requires the close application of picks or jumpers or scarifiers and rippers to loosen the same such as:

1.	Stiff clay, hard shale or compact moorum requiring grafting tool and/or pick and shovel.
2.	Shingle and river or nallah bed boulders.
3.	Lime concrete, stone masonry in lime or cement mortar below ground level.
4.	Soft, conglomerate or soft laterite when the stone can be detached from the matrix with picks and shovel.

2.3.2	Ordinary/Soft/Decomposed rock (not requiring blasting)
	Rock or boulders, which may be quarried or split with crowbars or wedges/picks; such as lime stone, sand stone, hard laterite, hard conglomerate or other soft or disintegrated rock.

2.3.3	Hard rock (requiring blasting) :
	Rock which is in solid beds, which can only be removed either by wedging or chiselling, shall be treated as hard rock.  An isolated boulder or detached rock, measuring one cubic meter or more, shall also be treated as hard rock, if the same cannot be removed without wedging or chiselling.
	(If required, approved chemical may be used for loosening the materials).
	Blasting is totally prohibited and will not be allowed under any circumstances.

2.3.4	Authority for classification of Soils/Rocks 
	The classification of excavation shall be decided by the Engineer in Charge and his decision shall be final and binding on the contractor.

2.3.5	Blasting 
	Blasting shall not be permitted under any circumstances.  Alternately chemicals can be used to split rock. The tenderer/contractor shall submit with his tender, the method which he intends to adopt for execution of the work of rock excavation.  A list of specialised tools and plants to be used for rock excavation shall be enclosed.

2.3.6	Trimming of Slopes 
	All slopes shall be trimmed by hand or mechanically true to line and profile and consolidated to the Engineer in Charge's satisfaction.  Any rock or boulders appearing on the face or likely to be unstable, shall be removed and the void thereof filled with approved material and compacted.

2.3.7	Shoring/Earth work support 
	The contractor shall shore and strut the sides of excavation to the satisfaction of the Engineer in Charge. Should there be any slips or settlement, not withstanding the shoring, the contractor shall make good the same at his own expense, with concrete or other approved material, as directed by the Engineer in Charge.  Shoring shall be removed gradually side by side with backfilling to prevent any settlement and under no circumstances, until such time as the foundation concrete has hardened enough, to take any loads brought on by the removal. Under special circumstances, shoring shall be left in place, if so directed by the Engineer in Charge.  No extra payment shall be made for shoring.  The rate for the same shall be included in the excavation items.

2.3.8	Dewatering 
	All excavation shall be kept free from water from any source.  The contractor shall provide and clear away on completion, all drains, pumps and other equipment, for this purpose.  The contractor shall be responsible for preventing any subsidence of adjoining ground due to pumping.

	Contractor shall keep site dewatered till all construction works in basement and all other areas are completed, including waterproofing.  No extra amount shall be claimed by the contractor on this account and his quoted rates shall be deemed to have been included for total dewatering.

2.3.9	Contractor to keep excavation clear 
	Should any sand, mud, weed, rubbish or other materials be deposited on excavated area, by sandstorm, rain, flood, landslips or from any cause, whatsoever, such materials shall be removed by the contractor at his own expense.

2.3.10	Back filling
	All materials used as fill shall be to the Engineer in Charge's approval.  Filling materials shall be well graded clean stone, Gravel and other approved non-plastic granular material, all not more than 100 mm, in any direction and shall be well consolidated in layers not more than 150 mm thick.  Final compacting must be done just before concrete is to be laid.

	All fill materials shall be compacted at a moisture content appropriate to the material being used.  The compacted filling shall achieve a density, which shall not be less than 95% of the maximum dry density obtained.  Filling shall be free of any wood, organic matter or any other deleterious material.

	Sand, soil, gravel etc. from the excavation may be used for backfilling of pits and trenches or for making up levels subject to approval of the Engineer in Charge and subject to selection of proper materials.  The contractor shall take instructions of the Engineer in Charge regarding the location in which each type of excavated material is to be used according to its quality.

	In case the excavated materials are not approved for backfilling, either totally or in part or if their quantity falls short of the quantity required for filling, suitable materials shall be brought to site from an approved source.
  
2.3.11	Disposal of surplus 
	Surplus excavated materials and all excavated materials rejected for backfilling, shall be carted away from the site by the Contractor at his own cost.

2.3.12	Measurements 
1. Existing Ground Level shall be taken jointly and recorded before commencing the excavation work. Depth of excavation in cutting shall be computed from these spot levels. The G. L. shall be recorded, at maximum 5 mts interval. Average of these reading shall be taken as the average ground level for the pits.

1. Bottom width excavation shall be measured as given in foundation drawings and details showing the width of the bedding concrete only and hence side clearance if any will not measured separately. The contractor should cover this in his rate.

	iii)	Diagonal ridges, cross ridges, or dead man shall be left in position shown by the Engineer in Charge to enable accurate measurements being taken on the completion of one work.  Where the ground is not uniform or where the site is required to be levelled, levels shall be taken before the start of the work and after the completion of the work and the quantity of excavation in cutting computed from these levels. These ridges or deadman shall be removed by the Contractor at his own cost after the measurements.

	iv)	Where soil, soft rock, and hard rock are mixed, the measurements for the entire excavation shall be computed from the levels as described (ii) above.

	v)	Excavated materials from `HARD ROCK' and SOFT ROCK shall be stacked separately, measurement reduced by 50% to allow for voids to arrive at the quantity payable under 'hard rock' and 'soft rock' respectively.

	vi)	The difference between the entire excavation (worked out from the levels) and the such of the quantities payable under 'hard rock' and 'soft rock' shall be paid for as excavation in all kind of soil.

	vii)	Wherever rock excavation is encountered, contractor will be paid only up to required level, and any extra excavation if carried out due to any reason, no payment shall be done for the extra quantity.

2.4	Excavation in all Soils
	Excavation and/or removal of any other material on the site, shall be carried out accurately to the lines, levels and dimensions shown in the drawings or as ordered by the Engineer in Charge, so as to allow proper and efficient concrete work and other work in clean and dry condition.  The method of excavation shall be at the discretion of the Engineer in Charge but should the dimensions of any excavation exceed those shown on the drawings or ordered by the Engineer in Charge or should the sides collapse, the contractor shall fill such extra space with concrete or other approved material, at his own expenses.

	All founding levels will be inspected by the Engineer in Charge and suitability for bearing of the bottom shall be determined before the concrete is placed.  Records of all foundation levels shall be submitted by the contractor to the Engineer in Charge.

	The final 150 mm depth of excavation shall be taken out by hand unless otherwise permitted by the Engineer in Charge.  Extra depth of excavation, if any, beyond those shown in the drawings or ordered by the Engineer, shall be filled up with Grade 10 concrete for which payment shall not be made.

	The contractor shall excavate any soft patches or rock outcrops below the founding level and refill with M-10 concrete.  The founding stratum shall be trimmed to required level and rammed to the satisfaction of the Engineer in Charge before concrete is placed.

	Foundations within any one building shall not rest on soil strata with differential bearing capacities.  Strip foundations shall not be stepped along the length of the foundations.  When excavating for individual footings at different levels care shall be taken not to disturb the bearing stratum of the higher foundations.  The excavation bottom shall be watered as directed by the Engineer in Charge before the foundations are laid.

2.5	Sweet Earth 
	The Sweet earth for plantation areas, shall be from an approved source and shall be mixed with natural or artificial manure, as directed by the Engineer in Charge.


2.6	Polythene layer
	Wherever directed, all concrete pours resting directly over prepared soil or hard-core, shall be placed over "Shivathene 1000", or equivalent, heavy polythene sheeting.  All joints in the sheeting shall be double welt folded joints, made by placing the edges together and folding over twice.

	The folds shall be held in place by placing temporary weights and the sheets will be protected from damage during concreting operations.  All damaged sheets will be replaced.  Where necessary, the polythene film shall be returned to overlap the damp proof course in walls.


2.7	Pre-construction Anti-termite treatment 

i)	Chemicals 
	The chemicals used for the soil treatment shall be any one or a combination of the following with concentration shown against each in adequous emulsion:

		Chemicals (EC's)			Concentration
		Aldrin					0.5% (by weight)
		Chlordane				1.0%
		Heptachlor				0.5%
		Chlorpyriphos				20% EC By weight
		(Pyramid or equivalent)		
		Durmat					

	Chemicals are available in concentrated form in the market and concentration is indicated on the sealed containers.  To achieve the percentage of concentration specified above, chemical should be diluted with water in required quantity before it is used.  Graduated containers shall be used for dilution of chemical with water in the required proportion to achieve the desired percentage of concentration.  e.g. to dilute chemical of 30% concentration add 59 parts of water to one part of chemical to achieve 0.5% concentration.

	Chemical shall be brought to site of work in sealed original containers.  The material shall be brought in at a time in adequate quantity to suffice for the whole or at least a fortnight's work.  The materials shall be kept in the joint custody of the contractor and the Engineer in Charge.  The empties shall not be removed from the site of work, till the relevant item of work has been completed and permission obtained from Engineer in Charge. 

	Hand operated pressure pump shall be used to carry out spraying operations to facilitate proper penetration of chemicals in the earth.  To have proper check for uniform spraying of chemical, graduated containers shall be used.  Proper check should be kept that the specified quantity of chemical is used for the required area during the operation.

ii)	Time of application 
	Soil treatment should start when foundation trenches and pits are ready to take mass concrete in foundations.  Laying of mass concrete should start when the chemical emulsion has been absorbed by the soil and the surface is quite dry.  Treatment should not be carried out when it is raining or soil is wet with rain or sub-soil water.  The foregoing applies also in the case of treatment to the filled earth surface with the plinth before laying the sub grade for the floor.

	The treated soil barrier shall not be disturbed after they are formed.  If by chance, treated soil barriers are disturbed, immediate steps shall be taken to restore the continuity and completeness of the barrier system.

iii)	Treatment for masonry foundation and basements 
	The bottom surface and sides (up to a height of 30 cm. from the bottom) of the excavations made for masonry foundations and basements shall be treated with the chemical emulsion mentioned above at 5 Ltrs. per Sq.m. of surface area.

iv)	Treatment to backfill earth 
	After the masonry foundations and retaining walls of the basement come up, the back fill in immediate contact with the foundation structure shall be treated with the chemical emulsion at the rate of 7.5 Ltrs. per Sq.m. of the vertical surface of the sub-structure for each side.  The earth is usually returned in layers and the treatment shall be carried out in similar stages.  The chemical emulsion shall be directed towards the concrete or masonry surface of the columns and walls so that the earth in contact with these surface is well treated with the chemical.

v)	Treatment for RCC foundations and basements 
	The treatment described in (iii) & (iv) above applies essentially to masonry foundations where there are voids in the masonry through which termites can seek entry in to the superstructure.  Hence the foundation require to be completely enveloped by a chemical barrier.  In the case of RCC foundations the concrete is dense being a 1:2:4 mix or richer, the termites are unable to penetrate it.  It is therefore unnecessary to start the treatment from the bottom of excavations.  The treatment shall start at a depth of 50 cm. below the ground level except when ground level is raised or lowered by filling or cutting after the foundations have been cast.  In such cases the depth of 50 cm shall be determined from the new soil level resulting from filling or cutting mentioned above and soil in immediate contact with the vertical surface of RCC foundations.  From this depth, the back fill around the columns, beams and RCC basement walls shall be treated at the rate of 7.5 Ltrs. per Sq.m.   The other details of the treatment shall be as laid down in (iv) above.

vi)	Treatment of top surface of plinth filling 
	The top surface of the consolidated earth within the walls shall be treated with the chemical emulsion at the rate of 5 Ltrs. per sq.m. of the surface before the sand bed or sub-grade is laid.  If the filled earth has been well rammed and the surface does not allow the emulsion to seep through, holes up to 50 to 75 mm deep at 150 mm centres both ways may be made with 12 mm dia MS rod on the surface to facilitate absorption of the emulsion.

vii)	Treatment at junction of walls and floor 
	Special care shall be taken to establish continuity of the vertical chemical barrier on inner wall surfaces from the ground level (where it has stopped with the treatment described in (iv) above up to the level of the filled earth surface.  To achieve this, a small channel 3 x 3 cm shall be made at all the junctions of wall and columns with the floor (before laying the subgrade) 

	and rod holes made in the channel up to the ground level 15 cm. apart and the rod moved back ward and forward to break up the earth and chemical emulsion poured along the channel at the rate of 7.5 Ltrs. per Sq.m. of the vertical wall or column surface of the sub structure so as to soak the soil right to the bottom.  The soil should be tamped back in to place after this operation.

viii)	Treatment to soil along external perimeter of building 
	After the building is complete, the earth along the external perimeter of the building should be roded at intervals of 15 cm. and to a depth f 30 cm.  The rods should be moved back ward and forward parallel to the wall to break up the earth and chemical emulsion poured along the wall at the rate of 7.5 Ltrs. per Sq.m. of vertical surfaces.  After the treatment, the earth should be tamped back in to place.  Should the earth outside the building be graded on completion of building, this treatment should be carried out on the completion of such grading.  In the event of filling being more than 30 cm. the external perimeter treatment shall extend to the full depth of filling up to the ground level so as to ensure continuity of the chemical barrier.

ix)	Treatment for walls retaining soil above floor level
	Retaining walls like the basement walls or outer walls above the floor level retaining soil need to be protected by providing chemical barrier by treatment of retained soil in the immediate vicinity of the wall, so as to prevent entry of termites through the voids in masonry, cracks and crevices etc. above the floor level.  The soil retained by the walls shall be treated at the rate of 7.5 Ltrs. per sq.m. of the vertical surface so as to effect a continuous outer chemical barrier in continuation of the one formed under (iii).

x)	Treatment of soil under apron along external perimeter of building 
	Top surface of the consolidated earth over which the apron is to be laid shall be treated with chemical emulsion @ 5 Ltrs. per Sq.m. of the vertical surface before the apron is laid.  If consolidated earth does not allow emulsion to seep through, holes up to 50 to 75 mm deep at 150 mm centres both ways may be made with 12 mm dia mild steel rod on the surface to facilitate saturation of the soil with the chemical emulsion.

xi)	Treatment of soil surrounding pipes, wastes and conduits 
	When pipes, wastes and conduits enter the soil inside the area of the foundation, the soil surrounding the point of entry must be loosened around each such pipe waste or conduits for a distance of 15 cm. and up to a depth of 7.5 cm before the treatment is commenced.  When they enter the soil external to the foundations, they shall be similarly treated unless they stand clear of the walls of the building by about 7.5 cm. for a distance of over 30 cm.



xii)	Treatment for expansion joints 
	Expansion joints at ground floor level are one of the biggest hazards for termite infestation.  The soil beneath these joints should receive special attention when the treatment under (V) is carried out.  This treatment should be supplemented by treating through the expansion joint after the sub-grade has been laid, at the rate of 2 Litre per linear metre.

xiii)	Safety precautions 
	All chemicals used for anti termite treatment are poisonous and hazardous to health.  These chemicals can have an adverse effect upon health when absorbed through the skin, in haled as vapours or spray mists or swallowed.  Person using or handling these chemicals should be warned of these dangers and advised that absorption through the skin is the most likely source of accidental poisoning.  They should be cautioned to observe carefully the safety precautions given below:

	These chemicals are usually brought to site in the form of emulsifiable concentrates.  The containers should be clearly labelled and should be stored carefully so that children and pet cannot get at them.  They should be kept securely closed.

	Particular care should be taken to prevent skin contact with concentrates.  Prolonged exposure to dilute emulsions should also be avoided.  Workers should wear clean clothing and should wash thoroughly with soap and water, especially before eating and smoking.  In the event of severe contamination, clothing should be removed at once and the skin washed with soap and water.  If chemicals splash in to the eyes they shall be flushed with plenty of soap and water and immediate medical attention should be sought.

	The concentrates are oil solutions and present a fire hazard owing to the use of petroleum solvents.  Flames should not be allowed during mixing.

	Care should be taken in the application of chemicals to see that they are not allowed to contaminate wells or springs, which serve as sources of drinking water.

xiv)	Spraying equipment
	A pressure pump shall be used to carry out spraying operations to facilitate proper penetration of chemicals in to the earth.

xv)	Measurements 
	All dimensions shall be measured correct to a cm.  The measurements for all the operations described above shall be the plinth area of the building in square-metres at floor 1 level (Ground Floor).  Nothing extra shall be measured for payment.



xvi)	Rate 
	The rate for the anti-termite treatment shall include the cost of labour, material and all other inputs involved in all the operations described above.


3.0   UPVC Window System:

The following specifications describe the standards required for both manufacture and installation of windows.

Windows
All window frames and sashes shall be manufactured from white Kommerling UPVC profile which shall have 3 hollow chambers from front to back.

Casement window shall have a front to back depth of 58/98 mm
Sliding window shall have a front to back depth of 58/107 mm
Sliding Door shall have a front to back depth of 74/127 mm

All sections of the frame and sash shall be reinforced in accordance with the system supplier’s recommendations using galvanized mild steel in a single continuous length.

GENERAL REQUIREMENTS

Profile

The profile is to be extruded from a compound that has been blended to ensure quality and consistency. The material must be ‘pristine white high impact modified window grade UPVC and must be colorfast and conform to BS 7413 code.

The profile shall be a hollow 3-chamber (across depth) profile with a outer wall thickness of 3/2.4 mm. The profile shall be uniform and free from foreign bodies, cracks or marks.

Refer section drawing for Outer profile/transoms/sash.

Note No profile shall contain recycled material.

Fabrication of window

The window units shall be designed with all corner joints, transom joints and mullion joints being mitred and fusion welded.

All excess material is to be neatly trimmed and neatly feature grooved/raised nib finish at corners, transom joints and mullion joints.

There is to be no mechanical joining of the profile except glazing bars.
No polishing flush of any joints will be permitted.

The window units shall be designed so that the route of drainage is prevented from passing
through the reinforcement chamber.

The finished product shall be free from all sharp edges, burrs and the like that may be hazardous
to the user.

The dimensional tolerances on the finished outer frame height and width shall be ± 3mm. Frame assemblies shall be such that they can be installed square within a maximum difference in the diagonals of 4mm, 

In all window units, adequate drainage should be provided to permit the escape of water from platforms or horizontal members beneath each sealed unit. Monsoon Stop to be provided wherever necessary to provide barrier to excess rain water.

Reinforcement

Reinforcement shall be made from mild steel of 1.3 to 3mm thickness as per strength requirement.

The reinforcement shall be installed in accordance with the recommended actions. The reinforcement is to be installed to within 25mm of any weld in the frame and shall be in a single
continuous length.

The reinforcement shall be secured to the profile so that it does not move or rattle and it maintains the structural integrity of the frame and satisfactory thermal separation. Reinforcement is to be fixed at a maximum of 100mm from the ends and then at a maximum of 400mm centers.

Glazing and Weather seals

GLAZING

Window shall be such that glazing or re-glazing on site is possible without the need to remove the outer frames from the structure of the building.

All glazing is to be packed in accordance with BPF/GGF and the system supplier’s recommendations.

All beads will be cut at the correct degree recommended by the manufacturer. Glass retention clips must be fitted in accordance with the Systems suppliers recommendations.

WEATHER SEALS

The weather seal to be used in windows is to be a bubble E.P.D.M. as per ASTM-D41 2 & ASIM-D2240 codes.

The weather seals are to be fitted in continuous lengths and grooves. The joints in the vent weather seal are to be positioned at the bottom and in the outer frames at the top.


Security and Safety

Fasteners shall be designed so that they cannot be released from the outside by the insertion of a
thin blade.

No opening light shall be openable or removable from the outside, when it is fastened in the closed position, except by use of special tools or breaking part of the window.

QUALITY CONTROL AND TESTING OF MATERIALS

Raw Material

The material from which the profiles are made shall consist substantially from white unplasticised polyvinyl chloride. Only those additives and pigments may be used that are needed for the manufacture of the compound and its subsequent conversion into sound, durable extrusions of good surface finish and mechanical strength, as assessed by the requirements of this specification.

Profile Properties

Appearance and Finish

The color of the profile shall be uniform and the color of all profiles in a system shall be uniform. The profile shall be free from foreign bodies, cracks or sink marks when viewed by normal corrected vision at 90 DEG to the surface and at a distance of 1 meter in normal diffused north light.

Dimensions and Weights

The profiles shall be straight such that the longitudinal axis of the profile, as measured on the face surfaces. may deviate from the straight line by no more than 1mm per meter. The cross section of the profile must conform in shape and dimensions and may deviate by no more than ± 0.5mm; glazing channels and seal grooves may deviate by not more than 0.3mm. The weight of the profile per meter must not be more than 5% below the nominal value.

Installation of Frame

Before installation the Installation Team is to make sure that the opening has been prepared and any repair work has been carried out. Allow a 5mm gap between the frame and the opening.

The new window shall be set in the prepared opening. Allow for suitable packing blocks.

The window shall be fixed into the aperture, by drilling and fixing through the outer frame, to the existing structure using ‘Fischer’ fixings, F8S type bolts.

The fixings shall be no less than 150mm from corners or transoms/mullions and at no more than 600mm centers.

When the frame is securely fixed in position then fit glass and glazing beads. Allow for any necessary glazing blocks and glass lock devices.

Check windows for correct operation before proceeding with making good. No fixings are to penetrate the drainage channels.

The gap between masonry and the frame is to be tilled with Neutral Cure Silicon (exposed to sun surface) and /or Acrylic Sealant (only for the internal surface).

The silicone joints should be covered with Architraves/trims.

Making Good

Making good to the external surface of the window frame and finish with a compatible approved low modular silicone sealant to BS5889. All trims and quadrants are to be approved by the Supervising Officer prior to fixing.

Allow for making good any disturbed plaster, brickwork and decorations internally and externally including color wash to brickwork.

Clean off excess material and check fittings and gearing.

Leave installation clean and in good working order.

GENERAL ITEMS

This specification is to be read in conjunction with any other relevant documents and drawings.

The Installation in-charge is deemed to have visited the site to ascertain the nature of the works and taken all necessary site dimensions, etc.

Sizes are not to be scaled from any drawings or sketches but should be measured on site prior to manufacture.

Any approval for alternative products must be in writing from the person named at the front of this document or his appointed representative.

Guarantees

Manufacturer to offer a warrantee on the window profile used in the manufacture of UPVC window systems for a period of 10 years from the date of installation. The Warrantee has to cover all abnormal defects in workmanship/quality. The guarantee has to be underwritten by a Company nominated Executive.


Glass Specification
Glass to be used is a single, doubled or tripled glazed of 3 to 45mm.

Extra processing like Frosting, tempering & lamination can be done to the glass from the approved glass processor by the supplier.

Glass thickness to be proposed by the supplier as per the wind load conditions prevailing at the
site.

Window Accessories

Followings accessories can be provided additionally for better aesthetics & functionality.

• Hurricane Bar:-  	It is used in 2500 Pa-system for extra strength and also as a handle to move the sash
• Rain Track: lt is used in slider system 2500 Pa for acting as a restrictor against rain water.

• Trims : They are used to cover the window to masonry joints.

Window Hardware

• Slider:- All slider door/windows are to be provided with multi point locking arrangement (Espagnollettes) with/without key locking facility as per the requirement. The hardware to be of G-U or ROTO make. The slider locking mechanism handles are of projected/flush type.


• Casement windows

Friction stays: Casement window friction stays are to be of G-U or Securistyle make of appropriate size and weight bearing capacity, made of SS304. The stack height of friction stay is to be 16 + 0.5mm.

Espagnolletes: The casement windows are to be provided with multi point locking mechanism of G-U/Avocet make and handle to suite the same.

Supplier to provide us with all necessary calculations for Wind Load and Dead Load bearing capacity of the window members.
Supplier to provide with the necessary copies of the hardware catalogue.



4.0	CONCRETE WORKS (PLAIN AND RCC)

4.1	All concrete included in the works shall comply with the General requirements of this section of the specification except where those requirements are modified by the provisions of later Clauses relating to specialized uses for concrete in which case the requirements of those Clauses shall take precedence.

0. Quality Assurance Plans and Supervision :

	A competent person shall be employed full time whose first duty will be to supervise all stages in the preparation and placing of the concrete.  All test on materials, the making and testing of cubes and the maintenance and calibration of all mixing and measuring plant shall be carried out under his direct supervision in the presence of the Engineer in Charge.  Contractor shall set up a laboratory  with all testing arrangement at  site. On award of the work contractor shall submit their quality  assurance plans ,   complete methodology &  sequence of construction for all activities.

0. Materials 

a)	Cement 
            		
             Cement will be arranged by the contractor. Cement shall in general comply the following specifications :-

	i)	Types 
		The cement used shall be ordinary portland cement conforming to IS 269 (Latest revision) of grade 43 for all works except where specifically mentioned in the Drawings, Bill of Quantities, and/or directed by the Engineer in Charge.

		All cement shall be fresh when delivered.  Cement shall be delivered in sound and properly secured bags or other packages ready for immediate use and shall be used direct from the bag.  The contractor shall maintain for Engineer in Charge' inspection a record of receipts and consumption of cement indicating the source, the age and the date of receipt of cement.  Cement containing lumps which cannot be broken by a light touch of fingers shall not be used in the works.  Admixtures shall not be used without written consent of the Engineer in Charge.

	ii)	Sources
		Cement shall be obtained from sources, which are approved by the Engineer in Charge.  Makes and sources of cement shall not be varied from those used for trial mixes; should a change be unavoidable the contractor shall submit his proposals for the prior approval of the Engineer in Charge and then carry out new trial mixes unless otherwise directed by the Engineer in Charge.  Cement of different kinds shall not be mixed at any stage.

	iii)	Manufacturers' Test Certificates for Cement
		The Contractor shall request the cement manufacturer to forward to his site office the Certificate of conformity in accordance with IS. 269 (Latest Revision), and he shall cause a copy to be supplied to the Engineer in Charge within 48 hours of the arrival of the certificate, which shall not be later than 14 days from the day of delivery of the relevant consignment.  The test certificate shall be related to the date of delivery at site of consignment.  The frequency of deliveries shall be such as to ensure that no cement is more than 3 months old when used in the works.

	iv)	Samples of Cement 
		Samples of cement to be used in the works shall be deposited with the Engineer in Charge for his approval together with a certificate stating the name and address of the Manufacturer, the name and address of the supplier from whom it was purchased.  The Engineer in Charge may from time to time take samples of the cement being used in the works for testing.

	v)	Storage of Cement 
		The contractor shall provide a proper separate weatherproof store building with raised floor for cement on the site and shall at all times protect the cement from damp or any other deleterious influences.  Each consignment of cement shall be kept separately and the contractor shall be careful to ensure the consignments are used in the order in which they are received.

		Incase cement gets affected from damp or any other deleterious influence, such cement shall not be used for construction work.
b)	Aggregates

	i)	Materials used as aggregates shall be obtained from a source known to produce aggregates satisfactory for concrete and shall be chemically inert, strong, hard, durable, of limited porosity and free from adherings, coating, clay lumps, coal residues and organic or other impurities that may cause corrosion of reinforcement or may impair the strength or durability of the concrete.  Aggregates shall be tested in accordance with the requirements of IS. 383 or IS. 515 and the results of such tests shall be as hereinafter specified, the percentages being by weight unless the context indicates otherwise.
 
	ii)	Fine aggregates shall be natural sand or sand derived by crushing material like gravel or stone and shall be free from coagulated lumps.  Sand derived from stone unsuitable for coarse aggregates shall not be used as fine aggregates.  The caustic soda test for organic impurities shall show a colour not deeper than that of the Standard solution.  The amount of fine particles as ascertained by the Laboratory Sedimentation test shall not exceed 10% for crushed stones.  The settling test for natural sand or crushed stone shall be made, and after being allowed to set in for three hours the thickness of the layer of silt deposited on the coarser material shall not exceed 10%.

		The grading of a natural sand or crushed stone i.e. fine aggregates shall be such that not more than 5 (five) percent shall exceed 5 mm in size, not more than 10% shall pass IS sieve No. 150 not less than 45% or more than 85% shall pass IS sieve No. 1.18 mm and not less than 25% or more than 60% shall pass IS Sieve No. 600 micron.

		Only washed sand of quality and grading specified herein above shall be used.  Admixture of sand obtained by crushing natural stone may be permitted by the Engineer in Charge, provided the mixture satisfies the requirements for the fine aggregates here in above specified.  But not more than one part of the sand obtained by crushing natural stone may be added to two parts of washed sand.

	iii)	Coarse Aggregate 
		Coarse Aggregates shall be crushed stone.  The pieces shall be angular, rounded in shape and shall have granular or crystalline or smooth (but not glossy) non-powdery surface.  Fragile, flaky and laminated pieces, and mica shall not be present.

		The "Aggregates Crushing Value" shall not exceed 45%.  The amount of fine particles occurring in a free state or as a loose adherent shall not exceed 1%.  When determined by the laboratory sedimentation test, after twenty four hours immersion in water.  A previously dried sample of the coarse aggregates shall not have gained in weight more than 5%.

		Size of coarse aggregate shall be maintained within tolerance limit of 2.5%.
 
		The grading of coarse aggregate shall be such that not more than 5% shall be larger than 20 mm and not more 10% shall be smaller than 5 mm and not less than 25% or more than 55% shall be smaller than 10 mm.

		Maximum size of coarse aggregate shall be of 20 mm unless otherwise noted.


		The grading of coarse aggregate of nominal size of 40 mm shall be such that not more than 5% shall be larger than 40 mm and not more than 5% shall be smaller than 5 mm and not less than 10% or more than 35% shall be of 10 mm size.
		Aggregate (Fine and Coarse) shall be thoroughly washed with clean water if so directed by the Engineer in Charge.

		Fragile, flaky and laminated pieces, and mica shall not be present.  Aggregate should be free from fine holes and stone should not be weathered.

4.4	Steel Reinforcement 
           Steel will be arranged by the contractor, steel shall comply  with the following specifications  :-

	Type
	Steel for bar and fabric reinforcement shall conform to mild steel of tested quality conforming to IS. 432 (Latest), or high yield strength deformed bar conforming to IS. 1786 or 1139 (Latest) as specified in the drawings.  The steel shall be kept clean and free from pitting, loose rust, mill scale, oil, grease, earth, paint or any material which may impair the bond between the concrete and the reinforcement or which may cause corrosion of the reinforcement or deterioration of the concrete.  Fabric reinforcement (IRC weld mesh or equivalent) shall be delivered to site in flat sheets only.

	Storage of Reinforcement 
	Before and after bending, reinforcement shall be stored on raised racks in separate lots by size and type and protected from damage, contamination and the effects of the weather.  For the purposes of identification each lot shall be marked plainly and securely by approved methods.

	Fabrication 
	Fabrication shall be accurately done to the dimensions, spacing and minimum cover as per structural drawings.  Spacers shall be of cement mortar (1:2) cubes.  MS chairs, spacer bars shall be used in order to ensure accurate positioning of reinforcement.  All joints in mild steel reinforcement up to and including 16 mm dia, shall be overlapped.  The length of over lap for tension and compression joints in mild steel reinforcement above 16 mm diameter may be welded if permitted by the Engineer in Charge in writing.

	Welded Laps 
	Wherever specified, welded laps shall be provided and paid for separately unless specifically included in the item of work.  The welding of bars shall be carried out as per IS: 2751-1979,  IS:9417-1979.  Before doing welding of bars at site, the contractor shall make minimum 3 joints and get them tested in an approved laboratory at his own cost.  The following precautions shall be taken:

	a)	If the cold twisted deformed bar has an untwisted end at lapping point, then this portion shall be cut off prior to welding.
	b)	Bars shall be free from rust at joints to be welded.
	c)	Bars shall be aligned and kept in proper axis in order to minimize crookedness in bar after welding.

4.5	Water 

	Type 

	Water for mixing concrete shall be clean and free from harmful material and comply with the requirements of Clause 5.4 of IS:456:2000.

	Water shall be only from sources / bore wells approved by the Engineer in Charge, and shall be used in a manner as directed by the Engineer in Charge.

	Testing of Water 
	Prior to the commencement of the works, or whenever there is a change in the source of supply or when directed by the Engineer in Charge, the contractor shall arrange for samples of water, for mixing concrete, to be submitted to an independent Government authorised testing laboratory, acceptable to the Engineer in Charge for tests to determine that the water complies with this specification and is satisfaction in all other respects for the manufacture of high quality concrete.

4.6	Grades and Strength Requirements of Concrete 

	General 
	Concrete shall consist of the material described under previous sections, using separate coarse and fine aggregate in an appropriate combination determined in the course of the preparation of mix design described hereinafter.  The overall grading shall be such as to produce a concrete of the specified quality, which will work readily in to position without segregation and without the use of excessive water.  In the case of mass concrete or blinding concrete specified by nominal mix the use of "all-in" (20 mm and down) aggregate may be approved by the Engineer in Charge.  No addition of water shall be made at site.  It shall be a homogeneous mix before use at site.

	Slump 
	Only sufficient water shall be added to the cement and aggregate during mixing to produce concrete having a sufficient workability to enable it to be well consolidated, to be worked in to the corners of the shuttering and around the reinforcement to give the specified surface finish, and to have the specified strength.  Water cement ratio shall be maintained as per IS. 456-2000 when a suitable amount of water has been determined, the resulting consistency shall be maintained through out the corresponding parts of the work and tests shall be conducted to ensure the maintenance of this consistency according to the standard method of test for consistencies of concrete (slump test) as below:
 
	Description of work			Maximum slump in mm.
	Beams and slabs					25 to 75  mm
	Columns & Walls 				50 to 100 mm
	Slabs & Staircase				upto 25   mm
	Footings					upto 25   mm

	Concrete Grades
	Grade of concrete used in the works shall be shown on the drawings or as directed by the Engineer in Charge.  Minimum  cement contents shall be as per Is 456- 2000 . The grade of concrete  to be adopted in the construction shall be as follows :-

			a)  For mud mat  ,  lean concrete , mass filling the concrete mix will be nominal mix concrete of   1:5:10  , 1:4:8 , 1: 3:6  ( Cement : Coarse sand : 20mm Down aggregates )  grade as specified in the construction drawings  These mixes may be prepared using mechanical mixer . 
			b) For all RC.C work concrete used will be controlled concrete  with grade of concrete  M15 or more as per construction drawings.  The cement contents in the mix design shall not be lesser than as indicated below


	Grade     	Min. cement	Water Cement		Compressive Strength 
				    			Kg/Sq.cm	
			Kg/Cum.(*)	ratio		7 days		28 days
								Field test		
	

	M - 100		170		0.6		 70		100
	M - 150		240		0.6		100		150
	M - 200		300		0.55		135		200
	M - 250		300		0.50		170		250
	M - 300		320		0.45		200		300
	M - 350		340		0.45		235		350
	M - 400		360		0.40		270		400
 
           *
	Contractor  shall specify along with their bid consumption of cement for each  mix and any consumption of cement beyond those specified value will be deducted from the contractors running account bills at penal rates. Approved admixtures may be used  strictly as per IS 456-2000 and nothing extra will be paid for the use of the same.  Admixture used  should not impair durability of concrete nor combine with constituents to form harmful compounds nor increase the risk of corrosion of reinforcement. Dosages of retarders , plasticisers and supertplasticisers  if used shall not exceed 0.5 , 1.0 and 2.0 percent respectively  by weight of cementitious materials. 


	MIX DESIGN

	As the guarantor of quality of concrete used in the construction, contractor shall carryout  mix design and the mix so designed shall be approved by the Engineer in Charge. The mix shall be designed to produce the grade of concrete having workability and a characteristic strength as indicated in the drawings. The target mean strength of concrete mix should be equal to the characteristic strength plus 1.65 times the standard deviation as indicted below.
	
	GRADE OF CONCRETE			STAND DEVIATION (N/Sq mm)

		M10, M15						3.5

		M20, M25						4.0

		M30, M35						5.0

	Mix design shall be carried out as per SP-23 (Hand book concrete mixes) Proportion / Type of aggregates shall be made by trial in such a way so as to obtain dense possible concrete with required workability. All ingredients of concrete should be used by mass only. Contractor shall carry out the mixed design and gets it tested from the laboratory / Institution as per the instructions of Engineer in Charge. Test report shall indicate

	Workability Test of fresh concrete
	Analysis of fresh concrete
	Setting time of concrete 	< 	Initial setting time
						Final setting time

	Strength Test			<	7 days
							28 days 
 
	Cement Type

	No substitutions in materials used on the work or alterations in the established proportions be made without additional test to show that the quality and strength of concrete are satisfactory.

0. Batching and Mixing 


Only controlled design mix will be used for concrete with strength more or equal to M15 . Volume batching may be allowed ( Using mechanical Mixers )  for mixes up to M10 , for these  leaner mixes mass volume relationship shall be checked frequently to ensure specified grading is maintained.
For the production of  controlled concrete contractor shall set up , on site ,  automatic microchip controlled batching plant of  capacity 30Cum/ Hr or more , complete with silos / stock piles for cement  and aggregates and   D.G sets to be provided to have  uninterrupted supply of concrete .The batching plant shall be tested  and calibrated as per manufacturers manual and to the satisfaction of Engineer in Charge, before starting the production of concrete  , to provide uniform &  consistent cement concrete mix conforming to approved mix design .Batching / Mixing plant shall  conform to the requirements of IS 4925 & 4926 .  Batching plant shall have facilities for presetting the quantities to be weighed  with automatic cut off when the same is achieved  and also shall be equipped with sensors to control water ratio as per moisture contents of  aggregates . Reports of all the batches of concrete as prepared by on line computer of  batching plant, shall be presented to Engineer in Charge for his approval and records.  Cube samples from each batch shall be taken as per the requirement of IS 456-2000 , in the presence of Engineer in Charge . Cubes shall be tested to record 7 days & 28 Days cube strength . Contractor shall be responsible for the quality of concrete which will be indicated as per the cube strength results at the end of 7 days & 28 days . However 28days strength results will be treated as final .    
Contractor shall make his own trial mixes  for different grade  and submit the report of the final  design  mix  to be adopted  for different grades to Engineer in Charge for his approval and records ( Contractor shall take in cognisance while designing concrete mixes, time required  for transporting and placing the cement concrete mix at final position )  .  Contractor shall specify along its bid the type and make of the proposed batching plant  with brief specifications.  

	The accuracy of the measuring equipment should be within plus or minus 2% of the quantity of cement being measured and within plus or minus 3% of the quantity of aggregate , water , admixture being measured.  All measuring equipment should be maintained in a clean, serviceable condition.

	 Mixing with mechanical mixer ( for M15 or richer  ) will only be permitted in exceptional circumstances and then with the specific arrangement of the Engineer in Charge. No water shall be added to mixed concrete other than the quantity of water allowed for in the mix design and incorporated in batching..

	Concrete or mortar which has commenced to set shall not be remixed with additional water and in no circumstances shall such concrete or mortar be used in the work.

0. Transporting Concrete 

From batching plant  concrete to the location of proposed  construction shall be transported through transit mixers only . Contractor shall specify the make & type and number of transit mixers to be deployed along with concrete  pumps with their make , capacity  . The path to be used by transit mixers will be strictly as per the instructions of Engineer in Charge. From the transit mixers concrete shall be transported to the final floor level / position  through pumping or builders hoist only .Concrete and mortar shall be transported speedily  and deposited in its place in the works without contamination, loss of ingredients or segregation..  Buckets of builders hoist  shall be large enough to contain an integral number of batches .No concrete shall be placed in the works until the contractors' proposed method of transporting concrete have been approved.  When concrete is conveyed in  chutes from transit mixers , the equipment shall be of such size and design as to ensue a continuous flow in the chute.  The chute shall be of metal or metal lined, and if two or more lengths are used they all shall have approximately the same slope.  If the distance of the discharge end of the chute above the surface of the concrete is more than 1 metre, a spout or "elephant trunk" shall be used and the lower end positioned as near to the surface of deposit as practicable.  The chute or "elephant trunk" shall be thoroughly cleaned before and after each run.  The debris and any water  shall be discharged outside the forms.

4.9	Concrete placement 

	General 
	Concrete, when deposited, shall have a temperature of not less than 5oC (41oF) and not more than 32oC (90oF).

	The concrete shall be placed in the positions and sequences indicated on the drawings, in this specification and/or as directed by the Engineer in Charge.

	Contractor shall give adequate notice to the Engineer in Charge of his intention to concrete any section of the works.

	Except where otherwise directed, concrete shall not be placed unless the representative of the Engineer in Charge is present and has previously examined and approved the positioning, fixing and condition of the reinforcement or any other items to be embedded and the cleanliness, positioning and suitability of the concreting surface.
	The concrete shall be deposited as nearly as possible in its final position.  It shall be placed in such a manner as to avoid segregation of the concrete and displacement of the reinforcement, other embedded items, or formwork.  It shall be brought up in horizontal layers not exceeding 450 mm in compacted thickness unless otherwise authorised or directed by Engineer in Charge.  Concrete shall not be placed simultaneously on each side of large horizontal specified or approved construction joints.

	Shutters for walls or thin sections of considerable height shall be provided with openings or other devices that will facilitate the cleaning of the accumulation of hardened concrete on the shutters or on the metal reinforcement above the level of the concrete and the removal of concrete in the case of segregations.

	Placing concrete in cold weather 
	No concrete shall be mixed or placed while the ambient temperature is above 40 degree C. on a rising thermometer or below 5 degree C. on a falling thermometer.  The contractor shall supply an accurate maximum and minimum thermometer and hang it in an approved position on the works.  Aggregates that have been exposed to frost shall not be used until completely thawed.  Concrete shall be maintained by approved means at a temperature of not less than 4 degree C. during placing, and for a period of three days thereafter.  All concrete placed during cold weather or when a frost is predicated or is likely to occur or occurs contrary to expectation, shall be protected from freezing by approved means.

	Placing of concrete in wet weather 
	Concrete shall not be mixed and or placed in rainy weather or when there is likelihood of impending heavy showers.  If it becomes necessary to place concrete during rainy weather, the contractor shall provide adequate protection by means of tarpaulin or similar other water proof material to immediately cover fresh concrete to prevent rain falling over it.  This protection shall be left on the concrete for a period of 24 hours after placing of concrete.

4.10	Concrete placement under water 
	Concrete placed under water shall be deposited through a tremmie pipe the diameter of which shall be atleast 8 times the size of the largest aggregate used in the concrete mix.

	The construction of and the method of handling the tremmie pipes shall be approved by the Engineer in Charge.  The pipes shall be waterproof and sufficiently strong to withstand severe handling conditions and any joints must be sealed with adequate gaskets.

	At the commencement of tremmie work the bottom of the pipe shall be sealed before being lowered in to position.  The seal shall only be broken by the concrete being placed.  The concrete placed in contact with a horizontal construction joint shall have a lower proportion of coarse aggregate and a higher proportion of cement than the remainder of the concrete.  The proportion shall be agreed with the Engineer in Charge's Representative.
	All underwater concrete shall be placed in still water within a cofferdam or formwork which shall extend above water level.

	The proportions of the mixes shall be agreed in accordance with the strength and workability required by the specification.  To allow for losses an addition of 10% of cement shall be added to mixes of concrete scheduled to be placed under water.
4.11	Maintenance of Plant and Equipment 
	The contractor shall keep Bathing Plant ,  weight batching machines, mixing machines, compressors, vibrators and other plant and equipment for concrete and mortar work clean, well maintained and adjusted and where appropriate, shall check the accuracy of the measuring devices at regular intervals, all to the approval of the Engineer in Charge's Representative.  Mixer blades shall be replaced when worn down by 20 mm.

4.12	Night Work 
	Concrete shall not be mixed, placed, compacted or finished during the hours of darkness, except where necessary to complete a pour.  However, concreting in darkness for these exceptions shall be only after obtaining the express permission in writing from the Architect’s/Engineer in Charge's representative and in his presence only.

4.13	Compacting Concrete 
	The concrete shall be fully compacted through out the full extent of the layer.  It shall be thoroughly worked against the moulds, and around any reinforcement and other embedded items without displacing them, and in to corners of the moulds.  Successive layers of the same lift shall be thoroughly worked together adjacent to the common face.  The date of laying concrete shall be marked for curing and removal of form work.

	Immersion vibrators shall be of approved type and shall have frequency of not less than 10000 oscillations per minute.  They shall penetrate the full depth of the concrete to be vibrated and be immersed at sufficiency close spacing so that the whole volume of the concrete is satisfactorily and uniformly compacted.

	Where the underlying layer is of fresh concrete, immersion vibrators shall also penetrate that layer to ensure homogeneity.  Immersion vibrators shall be withdrawn slowly to prevent formation of voids.  Vibrators shall not be used to work the concrete along the moulds or in such a way as to damage shuttering or other parts of the structure or to displace the reinforcement or other embedded items.  Immersion vibrators shall only be operated by those who have received proper instruction and training in their use.

	External vibrators shall be of approved type and shall have a frequency of not less than 3000 oscillations per minute.  They shall be securely and rigidly clamped to the shuttering.  External vibrators shall only be used on shuttering which is strong enough to withstand the vibration without displacement, distortion or other damage.

	The contractor shall ensure that sufficient standby vibrators and ancillary equipment are available during concreting operations.



0. Quality Control 

i)	In order to ensure that the quality of materials and the mix proportions are suitable for the particular grade of concrete required are so maintained, sampling and testing shall be carried out regularly during the course or the works.

1. As frequently as the Engineer in Charge's representative may require and in any case at least once a day while concreting is in progress, the contractor shall sample and carry out a determination of the moisture content and a mechanical analysis of the fine aggregate and each nominal size of coarse aggregate shall lie within the respective limits specified.

iii)	Workability testing shall be carried out in accordance with IS:456.  The results shall lie within the range upon which the accepted mix design is based.  Testing shall be carried out at such a frequency that the required workability is consistently achieved.

iv)	Samples of concrete shall be taken at random in accordance with IS: 516 at the time and place of deposition of the concrete.
v)	Notwithstanding the foregoing, additional samples shall be taken by the contractor when directed by the Engineer in Charge.  The test cube procedure shall be in accordance with IS: 516 throughout.

vi)	Compliance with the specified characteristic strength shall be assumed if :

	a)	Each of the six cubes in a group has a test strength not less than the characteristic strength or,

	b)	Not more than one cube has a test strength less than the specified characteristic strength but not less than 85% of the specified characteristic strength and the average strength of the group of four test results is not less than the specified characteristic strength plus the standard deviation of the group.

4.15	Seven day cube tests 
	Acceptance of concrete is based on the 28th day results.  However, the contractor shall establish a relation ship between 7 days and 28 days strengths by carrying out 7 days tests at the time of performing the laboratory testing and from subsequent quality control testing.  This relation ship shall be used in interpreting any further test results to predict the probable value of the corresponding 28 days cube strengths.  The contractor shall without delay advise the Engineer in Charge of any sample that appears likely to fail to meet the specification and the contractor shall take any necessary action to minimize the effect of such failure.

4.16	Acceptance Criteria 
	The general Acceptance Criteria of any and all of the concrete work shall be as per the relevant Clauses of IS. 456.

	If any of the works tests are not up to the standard, the Engineer in Charge shall have the power to stop the work until the reason is investigated and steps taken to prevent further low results.  The contractor shall not be entitled to any claims on account of such delays.  Any concrete carried out from the batch that is afterwards found to be faulty, will be liable for rejection and if so directed, the contractor shall at his own expenses dismantle and replace the defective work and any work built thereon or shall take such other measures as may be deemed necessary by the Engineer in Charge.  At the discretion of the Engineer in Charge, the contractor may be allowed to prove by means of a load test to be carried out at his own expense, that the concrete is capable of safely withstanding the loads as specified in the test.

4.17	Construction joints 
	Construction joints shall be provided in the position described on the drawings or elsewhere and where not so described on the drawings or else shall be in accordance with the following: -

	a)	A joint shall be formed horizontally at the top of a foundation and 75 mm below the lowest soffit of the beams meeting at the head of a column.

	b)	A joint shall be formed in the rib of a large tee beam and all beams 25 mm below the soffit of the slab.

	c)	Concrete in a haunch or a splay on beam or a brace, and in the head of a column where one or more beams meet, shall be placed without a joint at the same time as that in the beam or beams or brace.

	d)	Concrete in the splay at the junction of a wall and slab shall be placed throughout without a joint, but if the provisions of a joint is unavoidable, the joint shall be vertical and the middle of a span.

	e)	A joint in a slab shall be vertical and parallel to the principal reinforcement, where it is unavoidable, at the right angles to the principal reinforcement, the joint shall be vertical and at the middle of the span.

	f)	Expansion joints, hinges or other permanent structural joints shall be provided in the positions and of the form described in the drawings or elsewhere.  Before placing new concrete against concrete that has already hardened the face of old concrete shall be cleaned and roughened and scrubbed and loose aggregate removed from the form.  Immediately before placing the new concrete the face shall be thoroughly wetted and a coating of neat cement grout applied thereto.  The new concrete shall be well rammed against the prepared face before the grout sets.




4.18	Form Work and scaffolding / Staging :-

Form work to the fresh concrete shall be sufficiently rigid and shall be such as to prevent loss of slurry from the concrete and details and design of the form work shall  conform to IS 14687. The tolerances on the shape , lines and dimensions shall be as per  CL. 11 of IS 456 –2000.

All staging and scaffolding  work shall  comprise of  MS .Pipes /  Structural steel sections  with  necessary coupling arrangement.  (  NO WOODEN  BALLIES / PROPS  WILL BE PERMITTED ) . Adequate  size   foundation blocks / base plates shall be provide below  staging members to disperse the loads as per the founding strata. 
 
	Form work construction 

i)	The contractor should submit detailed drawing of the centering & shuttering and get the same approved from the Engineer in Charge before laying concrete also he should get the centering shuttering approved in writing before start of concreting.  The concreting  should be  done  in  the  scientific  and methodical manner so as to give a uniform finish in line and level, so that minimum rendering or plastering is done.  The work found defective, should be dismantled & redone and site cleared.  

1. Form work shall be so constructed that concrete can be properly placed and thoroughly compacted.  Form work shall be firmly supported and adequately strutted, braced or tied to maintain  position and size . Forms shall have sufficient strength and rigidity to with stand the weight of wet concrete and necessary pressure due to ramming and vibration 
of concrete and movement of men material and other loads without excessive deflection from prescribed limits.  It shall be capable of adjustment to the lines , levels  and dimensions of the finished concrete.

iii)	All form work shall be constructed to be rigid during the casting of concrete and constructed so that the surfaces adjacent to the concrete are with plus minus 6 mm or the required surfaces when supporting the concrete and sufficiently watertight to prevent loss of liquid from the concrete, and it shall be capable of being removed without shock or vibration to the concrete.  Forms shall be cleaned with compressed air immediately before placing concrete to remove all rubbish.  The inside faces of the form work shall be treated with a mould oil of type to be approved by the Engineer in Charge and every care shall be taken to prevent mould oil from getting on to the reinforcement.

1. Beams boxes shall be erected with an upward camber of 6 mm for each 3 M. of span.

1. Around the periphery of the building  beyond building line , staging shall be erected  by the contractor  free of cost ,  using structural steel members  duly braced  to sustain all loads  , with all safety measures like netting , temporary railings / parapets , platforms etc. to provide free access to external façade of the building  at each floor level for construction and inspection. .   Staging shall grow along with the building . 

	Removal of Form work (Striking Time)
	Unless certainly specified in the drawing, or directed by the Engineer in Charge, the following shall be minimum intervals of time, which should be allowed between the placing of the concrete and the striking of the mould where ordinary portland cement is used and ambient temperature does not fall below 15 degree Celsius.
 

a)	Walls, column & vertical faces		16 to 24 hours as may be decided
	of all structural members			by the Engineer in Charge.
b)	Slab 
	
	i)	Spanning upto 4.50 m		 	7 	days
	ii)	Spanning over 4.50 M			14	days

Note : Soffit forms of the slab may be removed after 3 days , props to be fixed immediately after removal of shuttering .

c)	Beams and arches

	i)	Spanning upto 6 M			14	days
	ii)	Spanning 6 M to 9 M			21	days
	iii)	Spanning over 9 M			28	days

Note:
	1.	For other types of cement, the stripping time recommended for ordinary portland cement may be suitably modified. Forms shall not be released un till the concrete has achieved a strength of at least twice the stress to which concrete may be subjected to after removal of the form.

	2.	The number of props left under, their sizes and disposition shall be such as to be able to safely carry the full dead load of the slabs, beam or arch as the case may be together with any live load likely to occur during curing or further construction.

	However, the Contractor shall delay the removal of shuttering as long as necessary in order to avoid damaging the work.  Where shuttering to soffit is removed prior to the props this is only permissible if the design of the shuttering allows such a sequence of operations without the props being in any way disturbed.  If the shuttering and props are not independent, both must be left in place until propping is no longer required.

	Where shuttering to sides is removed prior to the shuttering soffit, the side shuttering shall be removed without disturbing the shuttering to the soffit.

	No concrete structure shall be loaded until the concrete is at least 21 days old and only then with the approval of the Engineer in Charge and subject to such conditions as may be imposed.

	The contractor may be required to produce evidence that the concrete has attained a strength sufficient to support the live and dead loads to which that part of the structure may be subjected.  This evidence shall consist of reports of compression tests made on job cured test cubes.  The cost of such tests shall be borne by the contractor.  The foregoing provisions of this clause shall not relieve the Contractor of his responsibility to ensure that the stability and strength of any structure or part of a structure is not impaired by the release of shuttering.

	Proposals for form work 
	Not less than 8 days before the contractor proposes to construct any form work his detailed proposals thereof shall be delivered to the Engineer in Charge.  Proposals shall comprise all relevant information including calculations, detailed drawings, rates of placing of concrete, sequence of placing of concrete and details of any external vibrators which are proposed to be used.

	No form work shall be constructed until the Contractors' proposals have been received and approved by the Engineer in Charge.

	Type of form work 

	Two qualities of form work shall be used i.e Rough form work and wrought form work, as noted on the Engineer in Charge's drawings or described hereafter.

	Rough form work may be constructed of sawn timber or other material as agreed by the Engineer in Charge.  The edges of the boards shall be planned or otherwise rendered grout tight.  Provided it remain grout tight, rough form work may be used any number of time. This form work shall be adopted for surfaces not exposed / buried needing no surface finish  viz.  Foundations / Pile caps .  

	Wrought form work, to all surfaces for which a smooth fair faced finish is required, shall be constructed of purpose-made metal,  water proof ply wood panel, hardboard lined form work or of planed timber with edges shot so that tight joints can be formed which will prevent loss of liquid from the concrete.  The use of a particular material for wrought form work shall be consistently maintained throughout the structure.  The surfaces of the form work in contact with the concrete shall be smooth and free from all blemishes.  The number of times wrought form work may be used shall be subject to the surfaces, joints and edges being clean and undamaged.

	Surfaces of concrete 
	The contractor shall ensure that the finished face of concrete offers a suitable keyed surface for the application of the finishing media, e.g. plaster, sand and cement screed, etc.  The contractor shall also ensure that where thin films of finished, e.g. skim coats "Snowcem", paint, etc. are to be applied that the previous provisions regarding supporting of form work are complied with, so that the concrete faces to be treated are left smooth, unblemished and true to line both vertically and horizontally and require no making good before applying the finish.

	Should the contractor fail however, to comply with the provision of this Clause, he shall submit details of his proposed method of redoing the situation to the Engineer in Charge and must obtain written consent from the Engineer in Charge to the proposals before continuing with any further work on the affected surfaces.

	Tolerances in concrete surfaces 
	The permissible tolerance in the surface of the hardened concrete shall not exceed the following limits :

	Type of irregularity 
	Departure of member planes from position and level.		+	12 mm
	Variation in cross-sections					+	 6 mm
	Sharp changes in plane						+	 2 mm
	Departure from 3 M. template of any part of planes 		+	 3 mm

4.19	Curing 
	Canvass, Hessian or other approved screens shall be erected at all points where concrete is being placed to shade the concrete from the direct sun or from drying winds and such screens shall be kept in position until the surface of the concrete has been protected as specified in the following Clauses.  The contractor shall be responsible for removing such screens and preparing surface of concrete .

	As soon as possible after it has been placed and concrete shall be covered with Hessian or other approved material to protect it from the sun and all concrete surfaces shall be kept visibly wet continuously for 14 days after placement, the Hessian being kept in position throughout this period.  Surfaces cast against forms shall also be kept moist and covered with Hessian for these periods if the form work is removed before the periods have elapsed.

	The top surface of slab shall be kept flooded with water at all times till the curing period of 14 days is over.  Columns, wall and beam sides and other surface shall be completely covered by gunny bags and kept thoroughly wet continuously for the period specified for curing.  The ceiling of slabs shall be frequently sprayed with water until the end of curing period.

	The contractor shall ensure that all times there is an adequate supply of fresh water available for curing the concrete.

4.20	Examinations and Repairs 
	The contractor shall not proceed with the surface finish or making good of concrete surfaces until he has received the Engineer in Charge's written permission to do so and he shall not apply cement slurry or mortar or any other coating to the concrete surfaces as struck from the shuttering or do anything else which would hinder the proper inspection of the concrete by the Engineer in Charge.

	Concrete which is defective, has honeycombs, or which contains defective parts shall be cut out completely unless the Engineer in Charge agrees that a repair may be satisfactorily effected.  This agreement shall not preclude subsequent condemnation of the repaired work.

	The method of repairing defective concrete which the contractor proposes to adopt shall be submitted to the Engineer in Charge for his prior written agreement in each particular case.

	No repairs or remedial work shall be carried out without prior inspection and instructions of the Engineer in Charge.  (No extra shall be paid to the contractor for the repair works).

4.21	Fair face finish to concrete surfaces 
	Concrete surfaces shall be finished smooth fair faced where indicated as such on the drawings.  These areas shall be entirely free from honey combing, stains, fins, lipping, nail or screw marks, raised grain marks, air holes or any other imperfections.  They shall also be of even texture throughout.  Very slight variations between member and member may be acceptable but any such variations within a single member cannot be tolerated.  The concrete faces shall not be marked with mould oil.
	The form work to these areas shall be wrought form work as specified herein.

	Following inspection by the Engineer in Charge the whole surface shall be rubbed down by hand.  Any surfaces with major imperfections, i.e. greater than can be easily, completely and permanently obliterated by rubbing down shall be reported immediately to the Engineer in Charge.

	Remedial work is not normally possible to the above fair faced finish surfaces and the Contractor will be required to demolish and recast defective works.

4.22	Reinforcement Fabrication 

	Bending Schedules 
	The Contractor shall submit to the Engineer in Charge, for the Engineer in Charge's approval, bending schedule for all the works, not less than Ten days before the contractor intends to bend the reinforcing steel.

	The Approval of the Engineer in Charge shall in no way absolve the contractor of his responsibilities under the Contract.

	Programme of reinforcement details required 
	The Contractor shall provide a programme which gives the Engineer in Charge at least 28 days prior notification of any reinforcement details required.  The contractor shall justify the practicability of his programme to the Engineer in Charge should it seem unreasonable before the programme be regarded as valid notification.  If progress on site falls behind the contractors' programme, the issue of reinforcement details may be delayed by a period corresponding to the delay in construction.

	Bending and placing reinforcement 
	Reinforcement shall be cut and bent to the shapes and dimensions shown on the finally agreed bending schedules in accordance with the requirements of IS: 2502 and to the tolerances set out therein.

	Bending shall be carried out with an appliance which provides a continuous and uniform application of the bending deformation at every section of the bend.  There shall be provision for the free movement of the surface of the bar during bending and the bends shall follow the contour of the former without peaking.

	High Yield reinforcement must be bent without the application of artificial heating.

	Mild steel reinforcement may be sent either hot or cold but shall not be heated to a temperature greater than 850 C., and if heated not cooled by quenching.

	Mild steel reinforcement temporary left projecting from the concrete at construction or other joints shall not be bent out of position unless shown on the drawings or agreed by the Engineer in Charge.  Where such bending and subsequent rebinding takes place the radius of the bend shall not be less than 4 bar diameters.

	Reinforcement shall be fixed without forcing in the position shown on the drawings within a tolerance of 5 mm or 5% of the minimum dimension of cross section, whichever be the greater and maintained so that it is not displaced during concreting or other operations.

	Horizontal bars shall be supported sufficiently to prevent displacement.  This may be plastic spacers, chairs bent from steel bar, or by concrete blocks.  The method and sufficiency of the support shall be subject to the approval of the Engineer in Charge.
	Where concrete blocks are used, they shall be precast from concrete (not mortar) of the same class as the concrete in which they are to be embedded, except that the largest size of aggregate shall be 10 mm.  Each block shall be secured to the reinforcement with wire or a clip embedded in the centre of the block so that, it shall not be in contact with the shuttering or subsequently cause rust marks on the concrete.  Intersections of reinforcement shall be bound together with 16 gauge annealed soft iron binding wire.

	Unless otherwise noted on the drawings, no intersections of reinforcement may be fixed by welding without the permission of the Engineer in Charge.  High yield and cold worked steel shall, in no circumstances, be welded together.

	Should any difficulty arise during the placing of steel in obtaining the appropriate cover, the contractor shall immediately draw the attention of the Engineer in Charge to the difficulty and shall carryout such corrective measures as the Engineer in Charge may suggest.

	Protection of reinforcement and concrete 
	The Contractor shall ensure that movement of men and material subsequent to steel fixing is organized so that reinforcement is not thereby displaced.

	Reinforcement left projecting from any concrete shall be protected so that there is no risk of corrosion staining to any exposed concrete surface or to any other part of the works.  For this purpose a stiff grout wash will normally be acceptable to the Engineer, this wash shall be wire-brushed vigorously before further concrete is placed to remove any ill- bonded material.

4.23	Precast concrete units 
	Precast concrete materials and workmanship shall be in accordance with specifications unless indicated otherwise.  Where different tolerances are indicated in this specification or on the drawings from these in the more severe tolerances shall apply.  The units shall all be cast in properly made strong moulds to form the shapes required.  For work described as "finished fair" the mould shall be lined with sheet steel or other approved material and care should be taken to ensure no damage is caused to edges or surfaces when units are removed from the moulds.

	The concrete shall be of the mixes given on the drawings and shall be thoroughly vibrated in the moulds.

	All precast work shall be cast under cover and shall so remain for seven days and shall be kept damp in order that the units are properly matured.  No units shall be lifted until 18 days have elapsed since casting and no unit shall be erected until it has been approved by the Engineer in Charge as free from defects.

	No cracked units will be accepted for incorporation in the works.

	All reinforced structural precast units shall have the tops clearly marked.

	Un-reinforced precast units, such as sills and copings, shall be lightly reinforced as necessary to facilitate handling.


5.0	BRICK WORKS 

i)	The bricks shall conform to the IS No. 1077-1986 of minimum crushing strength of 75 Kg./cm2. (First Class)

ii)	The building bricks are to be the best quality table moulded kiln burnt, patent bricks, hard sound, square with sharp arises, even and uniform in shape and colour free from cracks, stones, flaws and other defects.  Samples of bricks are to be submitted to the Engineer in Charge for approval before full quantity is ordered.  All supply of brick to conform to the sample approved.  No brick after 24 hours immersion in water shall absorb water more than 15% of its own weight.

iii)	The cement and sand shall be as described under 'Cement Concrete' and the mortar unless specified otherwise in Bill of Quantities is to be composed of one part cement to four parts of coarse sand by volume, thoroughly mixed by hand.  Hydrophobic cement used in mortar shall be thoroughly machine mixed.  No mortar that has started to set shall be used in the work.

iv)	Every brick shall be thoroughly soaked in water before use.  Broken bricks shall not be used except as closers.  The courses shall be truly horizontal and the work strictly plumb, joints shall be broken vertically and they shall not exceed 1/2" in thickness.  All joints in brick work are to be well filled with mortar.

v)	The brick work shall not be raised more than 12 single courses per day and shall be built in English bond, except brick on edge and half brick thick walls shall be built in stretcher bond.  Except for brick on edge work, the bricks shall be placed with "frog" facing upwards.

vi)	All joints in brick work on both the faces shall be raked out 1/2" deep as the work proceeds, and before the mortar sets.

vii)	The brick work is to be carried out with all necessary set backs, projections, cuttings and toothings in conformity with the drawings.

viii)	The brick work shall be cured by watering and continuously kept wet for 10 days, and the work shall be well protected during rainy season.

ix)	All uneven, irregular and bad brick work poor in workmanship shall be demolished if deemed necessary by the Engineer in Charge and rebuilt by the contractor at the contractors' expenses.  If necessary the contractor will have to provide wooden plug, etc. for his own work and for which there will be no special payment on that account.  The work will have to be executed at any height and lift  and will not form the criterion for any extra amount.
x)	Should any efflorescence be observed in brick work, it should be washed down by clean water and brick surface treated with such chemicals as are deemed necessary by the Engineer in Charge without any extra charge and at the contractors' own expenses, till efflorescence subsides.  Should the efflorescence persist, the brick work shall be demolished if deemed necessary by the Engineer in Charge and the work rebuilt with new bricks including making good all the work disturbed without any extra charge.

1. Half brick masonry: All brick work under 115 mm thick shall be reinforced with hoop iron, 16 gauge 25 mm wide, or 2 Nos. 6 mm dia bars, in every coarse in the bottom for the first four coarse and in every fourth coarse thereafter.  The said bars shall be cast in or securely fixed to adjoining concrete walls or columns.  75mm thick RCC band with 1:2:4 mix concrete and 2 Nos. 10 mm dia MS bars with 'U' shaped 6 mm dia MS strips @ 150 mm centres, shall be provided at every 2 metre height or as directed.  RCC will be measured and paid for separately but its area will be deducted from brick work.  No extra for the cost of hoop iron/ 6 mm dia. bar will be paid.
1. Wall under structural members- Allowance shall be made for leaving, temporarily open courses immediately below all structural members built into the walls. The open courses shall be left to permit full deflection of structural members. The open courses shall then be made good and pointed up after the structural members have been fully loaded and before the completion of the work. 


6.0	METAL WORKS

6.1	Metal Casements
	Frames of casements shall be of hot rolled sections.  Both fixed and openable frames shall be constructed of sections which have been cut to length, mitred and electrically flush but welded at corners.  Subdividing bar units shall be tennoned and riveted in to the frames.  All frames shall have the corners welded to a true right angle and welds shall be neatly ground down smooth.  Couplings, mullions, transom, and weather bar shall be provided, as directed by the Engineer in Charge.  Outer frames shall be provided with fixing screws and lugs shall be used for fixing the frame to the masonry.  Mastic cements shall be used for making the joints watertight.

	Hinges shall be of the strong projecting type.  If directed, friction type hinges shall be used in which case windows shall not be fitted with peg stays.  Projecting type hinged shutter shall be fitted with bronze, or brass peg stays, 30 cms long with pegs and brackets welded/rivetted to the frame.  All windows shall be provided with handles of brass or bronze, fixed with a square head bolt, which can be tightened if required after the glazing has been fitted.  Top hung ventilators shall be fixed with plain hinges, riveted or welded to the fixed frame.  A brass or bronze peg stays 30 cms. long as in windows, shall be provided.

	Centre hung ventilators shall be hung on two pairs of brass or lead-tin-bronze cup pivots, riveted to the inner and outer frames of the ventilators, to permit the ventilators to swing through an angle of approximately 850.  The opening position of the ventilator shall be so balanced to keep it open at any desired angle under normal weather conditions.  A bronze spring shall be fitted in the centre of the top bar of the ventilator for the operation of the ventilator.  This spring catch which shall be closed in to a mild steel iron catch plate, riveted or welded to outside of the outer ventilator bar.  A brass chord pulley wheel in mild steel or malleable iron brackets shall be provided along with the chord pulley wheel in mild steel or malleable iron brackets shall be provided along with the chord eye.

	The windows and ventilators shall be painted with approved paint.  All the steel surface shall be thoroughly cleaned free of rust, scale or dirt and mill scale by picking or phosphating and before erecting painted with the coat of approved primer and after erection painted with two finishing coats of synthetic enamel paint of approved shade and quality.  Glazing of special thickness shall be provided on the outside of frames and unless otherwise specified, metal beading of approved shape and section shall be used for fixing glasses.  Special metal sash putty of approved make shall be used as directed.

6.2	Aluminium Doors & Windows 
	Shop Drawings: Contractor shall submit to the Engineer in Charge for their approval, shop drawings within 7 days of confirming the opening sizes.  The drawings must indicate construction details, materials, fixing clamps etc.  The contractor shall however make his own measurements to ascertain the actual openings on site and they will be responsible for the correctness of the sizes of the windows, louvers etc.

	Protection against Wind and Weather 
	Contractor shall ensure that the members of the doors/windows shall withstand 175 Kg/Sqm. wind pressure, without deformation.  The openable windows must not warp in the extreme climatic conditions.  All calculations for the sizing of the members, must be lodged with the Engineer in Charge.  The contractor is however, responsible to replace any damaged member at their cost, if the same is found to be inadequate for extreme weather.  The contractor must guarantee that the windows are completely waterproof.
	The contractor shall submit one sample of each item for inspection and scrutiny and get the same approved by the Engineer in Charge, prior to fabricating the remaining items.
	All extruded aluminium sections shall be obtained from approved and established manufacturers 



and shall be of aluminium alloy conforming to IS:733.  The sections shall generally conform to IS:1948.  These shall be fabricated as per the approved shop drawings.  All doors, windows and walling will be supplied complete with screws, beads, weather stripping and matching finish hardware.

	All frames shall have corners fixed to a true right angles. For side hung shutters, hinges shall normally be of projecting type made of aluminium alloy and rivetted/ welded to frames and shall have stainless steel pins. Handles, peg stays, etc. shall be of approved aluminium quality or its alloy conforming to IS specifications.

	The colour of anodising shall be natural unless otherwise stated, and its sample shall be submitted for the Engineer in Charge's approval before work commences.  The sections shall be anodised to a minimum thickness of 15 microns. The supplier must submit necessary evidence to the satisfaction of the Engineer in Charge that the thickness of the anodization is not less than 15 microns.  In case of doubt the Engineer in Charge reserves the right to send sample pieces to independent testing laboratories, at the cost of the supplier.  If the testing laboratory report states that the thickness or quality of the anodization is deficient, the Employer may ask the contractor to treat the order as cancelled and the contractor in such a case shall indemnify the Employer of any loss incurred by the Contractor.

	A frame should be made to fit the actual openings with a 5 mm clearance all round.  Discrepancies in overall width or height exceeding 5 mm will not be allowed and the frames will be rejected in such cases.  Small discrepancies shall have the gaps suitably filled with tropical grade mastic.

	All ironmongery to be fixed to the frames shall be approved by the Engineer in Charge prior to fixing.  Glazing sections shall be lined with PVC gaskets to make the window completely waterproof.

	The contractor shall provide all scaffolding ladders etc. for fixing the windows and glazing and no extra will be payable on this account.

6.3	Rolling Shutters
	Rolling shutters shall be in extruded galvanized sections, of approved make, type and finish.  These shutters shall be complete with locking arrangements, hoods, guides, pulling devices, springs and other accessories.  Wherever specified, mechanical device shall be fixed for easy operation of the shutters.

6.6	Fresh air / Exhaust Louvers
	The louver shall be fabricated from aluminium extruded section/ M. S. Section. 
The blades shall be extruded flush mounted type with single horizontal throw. The blade shall be inclined at 450  on a  40 mm pitch to minimise water ingress.
 
The frame shall be of aluminium extruded section/ M. S. Section and shall hold the louvers tightly in fixed position. Bird wire guard in galvanised steel would be provided.

7.0	FLOORING/DADO/CLADDING

7.1	General 
	All flooring shall be laid to the best practice known to the trade. The flooring shall be laid to the level except where slopes are called for on the drawings in which case the slopes shall be uniform and so arranged to drain in to the indicated outlets.

	Particular care shall be exercised to ensure that all flooring, skirting and dado are perfectly matched for colour and finish. Sufficient extra tiles (not less than 5%) shall be cast/ordered to ensure an adequate supply of matched floor tiles. The contractor shall furnish for approval by the Engineer in Charge, samples of each type of floor finish.
7.2	Cement Concrete flooring (IPS Flooring)
	Indian patent stone flooring shall be 1.5" or of thickness specified and laid in two layers, bottom layer 1.1/4" thick or as specified in 1 part of portland cement, 2 parts of coarse sand and 4 parts of crushed stone aggregate 1/2" down well graded machine mixed with not more than 5.5 gallons of water for each bag of cement and top layer 1/4" thick in one part of portland cement, 2.5 parts of selected crushed stone chips 1/8" down with just enough sand maximum part to make workable mix, machine mixed with not more than 5 gallons of water. Top layer to be laid before the bottom layer has hardened. Flooring shall be laid in squares or bays as directed and each layers shall be well compacted by ramming with heavy teak wood floats. The top shall be brought to a smooth and even surface free from blemishes and finished smooth by steel trowelling. The flooring shall be kept wet for seven days for curing.

	Where ironite/hardonite topping is specified in the "Schedule of Quantities" the bottom layer shall be 50mm thick or in the item of B.O.Q. and the top layer shall be 12mm thick mixed with ironite/hardonite as per manufacturers specification and finished fair.

7.3	Granolithic Flooring 
	The general specifications for granolithic floors, where called for, shall be as per the cement flooring except that the top 12mm finish shall be of granolithic consisting of 1 part of cement and 1.1/2 part of well graded crushed aggregate. The aggregate shall be of approved quality. 

7.4        Tiles
	All tiles shall be minimum 8 mm thick of approved manufacturer as stated in the schedule of quantities. Only first quality tiles of approved colour shall be used. No cracked or warped tiles shall be used in the work. All tiles shall be required to be set in cement mortar. Prior to setting the tiles the contractor shall at his own cost, clear the whole surface and thoroughly saturate it with water. A layer of 15 to 32 mm avg. thick cement mortar shall then be applied to the surface and the tiles laid firmly over a layer of clear cement slurry. The tiles shall be set in perfect line, level and true to plumb line. The joints of tiles shall have white, coloured cement filling/tile grout. After the setting operation is completed, the contractor shall carefully remove all cement and dribbling and cure the tiled surface for atleast seven days with water.

7.5	Tile Dado
	Tile dado where called for in the drawings, shall be minimum 8 mm thick tiles of approved manufacture. The tiles shall be free from cracks, twists, uneven edges, cracking and such other defects. The rear face of tiles shall be grooved and/or recessed to provide an adequately key for the plaster. The tiles shall be laid true to plumb over a cement screed 12 mm thick composed of cement and sand 1:3 (1 cement: 3 coarse sand). The tiles shall be finally set in the mortar bedding, the joints of tiles shall have white, coloured cement filling/tile grout. After laying the tiles shall be thoroughly washed and cleaned to the satisfaction of the Engineer in Charge.


7.6	Shahabad /Kota Stone Flooring
	The best quality stone (Green /Brown) from approved quarry, shall be laid either with rough stone or machine cut and machine polished as specified in respective items and shall be of specified thickness and of approved quality and size, free from cracks and flakes and shall be uniform in colour, with straight edges. The sides of machine cut and machine polished stones shall have perfect right and finished as described under plain cement or colour, cement, tiles, on a beeding of 1:4 mix 20 mm (average) thickness. The finished stone surface thus laid shall then be polished to the required degree as approved by the Engineer in Charge. Flooring shall be finally wax/ mirror polished and protected till the handing over of the building.

7.7	Marble / Granite Stone
	Marble/Granite shall be the best Indian Marble/Granite to be approved by the Engineer in Charge and a sample piece should be kept in the office of the Engineer in Charge. The quality shall be uniform and it shall be hard and free from any discolorations, cracks, flaws, veins of foreign materials or any other defects.  When marble/Granite of different colour and kinds associated, care shall be taken to see that they are of equal hardness so as to wear evenly. The marble/Granite slabs shall be machine cut true to the shape and size and machine polished. Care shall be taken to cut the slabs so as to provide a pattern as indicated. Marble/Granite stone slabs for wall lining and dadoes shall be machine polished edges. The wall shall be lined with the marble/Granite in courses as indicated and grain of the marble/Granite shall be arranged in pattern as per detailed drawings. The marble/Granite shall be bedded in cement mortar backing covering the full area of the marble. The wall surface shall cleaned from all dirt, mortar droppings etc. before applying the base plaster.  The marble/Granite shall be fixed to the wall by S.S cramps and pins of required sizes embedded firmly in to wall by cutting hole and grouting alternately stainless steel cramps and pins as per design including fixing small stone pieces with adhesive shall be used. The load of one marble/Granite slab shall not be borne by the slab below. Joints between slabs shall be hair fine and filled with coloured cement to match the marble/Granite. The marble/Granite lining and dadoes shall be finally polished by Carborundum stone, buffing with polishing felt and cleaned with diluted oxalic acid wash.

7.8	Italian Marble flooring & Dado
	The thickness of Italian Marble slabs shall be 18 to 20 mm and tile shall be 10mm thick. All small cracks/voids etc. in the marble slab and tile shall be filled with imported resin. The marble slabs shall be machine cut true to shape and size. Proper care shall be taken to arrange the grains of the marble in required pattern as approved by the Engineer in Charge, while fixing the Italian marble slab or tile. The marble shall be bedded in cement mortar backing covering the full area of the marble. All edges of marble to have required size groove in stone as per drawing. The slab or wall surfaces shall be cleaned thoroughly before applying cement slurry or mortar. Joints between slabs shall be hair fine and filled with white cement.

7.9	Expansion and compression joints
	These shall be clearly indicated on the shop drawings and formed of non-staining two parts polysulphide with polyethylene foam backing to full depth of screed in pavings.

	In no instance shall expansion joints be less than 10 mm. Supporting corbels cover shall be recessed into the back of the above slab and not placed in the expansion joint. Expansion joint shall be kept completely free of all fixing materials and are to be inspected by the consultant prior to filling.

7.10	Red Sand Stone/Dholpur Stone Lining (Cladding)
a)	Stone shall be all hard, sound durable and tough, free from cracks, decay and weathering and defects like cavities, cracks, flaws, sand holes, veins, patches of soft or loose materials uniform shade.

b)	The stone shall be cut into slabs of required thickness along the flames parallel to the natural bed of stones.

c)	The stone shall be wetted before laying. They shall then be fixed with mortar in position without the use of chips, or underpinning of any sort.

d)	Where so desired, the adjoining stones shall be secured to each other by means of stainless steel pins 40mm long and 6mm diameter or as specified in the item of BOQ..

e)	The stones shall be secured to the backing by means of stainless steel angle or cramps of design/size given in the drawing or item of BOQ or as per site condition. 

	Stainless steel cramps can also be of 25x6mm flat 30cm or 16.5cm long required according to thickness of wall or as per site conditions unless specified otherwise they may be provided as directed by Engineer in Charge. The cramps shall be spaced not more than 60 cms apart or as shown on the drawing and fixed with approved fasteners in RCC or with concrete blocks in brick work.

f)	Cramps may be attached to its sides or top and bottom and or sides top and bottom. The minimum number of cramps required for fixing facing unit to the wall shall be two and two pins. The actual number of cramps and their sections, however shall be as per requirements of design to carry the loads.

g)	When cramps are used to hold the unit in position only, the facings shall be provided with a continuous support in which the stones rest at the ground level and other storey levels, the support being in the form of projection from or recesses into the concrete floor slab, or a beam between the columns or stainless steel angle attached to the floor slab or beams.

h)	The pins, cramps and dowels shall be laid in cement mortar 1:2 (1 cement : 2 fine sand) and their samples got approved by Engineer in Charge.

i)	Stainless steel angle cramps/bracket shall be held in position with the help of expansion hold fasteners (Wedge expansion type) approved make.

j)	The veneering work curved on plan shall be measured at plain work, but extra payment shall be allowed for radii not exceeding 6 meters on external face. For radii beyond 6 meters the work shall be measured as plain work only, even when the face may have to be dressed to curve.

7.11	VACCUM DEWATERED CONCRETING/TREMIX FLOORING

PREPARATION
1. The surface to receive flooring shall be clean, free from dirt and free from foreign material.
1. Any undulations or mortar remaining on the floor shall be trimmed.
1. Base course shall be trimmed.
1. The base shall be cleaned and watered before laying the floor.
1. Work includes at all depths and heights.
1. The finished surface shall be kept wet for a maximum period of one week.

CONCRETING

General
1. Concreting shall have a concrete base of M15 of specified thick.
1. Flooring shall have hard top on the concrete base.
1. Flooring shall be laid in strips, the size of which is mentioned on the drawings.

Materials
Cement          	‑    Portland
Sand              	‑    River sand
Aggregate      	‑    Max. size 10 to 20mm     
Water             	‑    Potable
Floor hardener (Optional) ‑ @3kG/Sqm
Sealant (Colpor or equvalent)   - At all control joints of size 10mmx6mm at every 200 Sqm area

Execution
1. Mix cement, sand and aggregates in proportion 1:2:4 thoroughly with water to get an appropriate consistency.
1. Prepared concrete shall be laid immediately after mixing.
1. The base shall be free from water and other foreign materials, dust and dirt.
1. A coat of cement slurry of the consistency of thick cream shall be brushed on the surface of the base course.
1. The concrete shall then be spread over this base evenly and leveled carefully.
1. Low areas shall be filled with concrete and humps removed. Devacumisation shall be done for removing the voids.  
1. The whole concrete surface shall be leveled, compacted by ramming and trowelling.
1. Prepared surface shall be allowed to set.
1. Hardner screed
1. Hard top to be prepared as per the specifications with Nitohardner and one part of dry cement.
1. The hard top shall be provided over concrete base immediately after it is set, compacted and leveled with a steel trowel.
1. The surface shall be trowelled to bring the hardener coat to a leveled surface.
1. Excessive trowelling shall be avoided.
1. After the initial set, further compaction shall be done by steel trowelling.
1. Final brushing shall be made before the floor top becomes too hard.

CURING
1. Curing shall commence as soon as the surface is hard enough to receive the water.
1. The surface shall be covered with sacks or sand and shall be kept continuously wet for a period of at least one week.

.0	FINISHING

8.1	General

8.1.1 	All plaster work shall be of the best workmanship and in strict accordance with the dimensions of the drawings. All plastering shall be finished to true levels including plumbs, without imperfections, and square with adjoining work. It shall form proper foundations for finishing materials such as paint etc. Masonry and concrete surface to which plaster is to be applied shall be clean, free from efflorescence, sufficiently rough and keyed to ensure proper bond.

8.1.2 	Wherever directed all joints between RCC frames and masonry walls, shall be expressed by a groove in the plaster. This groove will exactly coincide with the joint beneath. At the corners of all windows and doors or other openings and wherever instructed, 24 gauge expanded galvanized metal mesh strips 200 mm wide 450 mm long shall be placed diagonally to prevent plaster cracks.

8.1.3 	Where grooves are not called for, the joint between concrete and masonry in filling shall be covered by 24 gauge expanded galvanized metal strips, 200 mm wide installed before plastering. The contractor shall supply all necessary labour, material, tools and scaffolding necessary for the completion of the work detailed. He shall be responsible to take proper precautions to all works from damage. Any work rejected through non-compliance with the specifications or damaged work shall be removed and replaced at the expense of the contractor.

8.1.4 	All chasing, installation of conduits, boxes, etc. shall be completed before any plastering is commenced on a surface. Chasing or cutting of plaster will not be permitted. Broken corners shall be cut back less than 150 mm on both sides and patched with plaster of Paris as directed. All corners shall be rounded to a radius. Contractor shall get samples of each type of plaster work approved by the Engineer in Charge.

8.1.5 	The materials used for plastering shall be proportioned by volume by means of gauge boxes. Alternatively it may be required to proportion the materials by weight.

8.2	Plaster Work

8.2.1 	The joints in the brick work, concrete blocks, shall be raked to a depth of 15 mm while the masonry is green. Concrete surfaces to receive plaster shall be suitably roughened. All walls shall be washed with water and kept damp for 10 hours before plastering.

8.2.2 	The plaster unless specified otherwise shall be average of 15 mm thick on walls and minimum 6 mm thick for the ceiling. The finished texture shall be as approved by the Engineer in Charge. The mix for plaster unless otherwise specified, shall be one part cement and four parts sand, to walls and one part cement, 3 parts sand to ceiling.

8.2.3 	The interior plaster shall be applied in one coat only. The surface shall be trowelled smooth to an approved surface. All plaster work shall be kept continuously wet for seven days.

8.2.4 	The external plaster shall be of minimum 18 to 20 mm. Avg. Preparations of walls to receive plaster work shall be the same as in internal plaster. All external plaster shall be waterproofed with approved water proofing powder added to cement in proportion of 1.5 Kg. to 50 Kg. of cement as per the manufacturers' instruction, for both the coats. Cost of waterproofing powder per Kg. shall be paid for separately.

8.2.5 	For sand faced cement plaster, the finishing coat shall be in cement mortar 1:3, sand used shall be of selected colour, properly graded and washed so as to give a grained texture. Finishing plaster coat shall be 8 mm thick, uniformly applied and surface finished with special rubbing by sponge pads and other tools and recommended by the Engineer in Charge.

8.2.6 	For rough cast plaster, the backing shall be floated with 3 mm thick cement mortar 1:4 with fine sand, spread in small areas not exceeding 2 Sq.mt. at a time. While this coat is still wet, the rough cast containing a mixture of 1 part of cement, 2 parts of fine sand and 1 part of gravel, 3 to 6 mm size, shall be dashed on the floating coat, to a uniform thickness of 15 mm thick and finished even.

8.3	White Washing

8.3.1 	White washing with Lime
	The wash shall be prepared from fresh stone lime (Narnaul/Satna or Dehradun quality). The lime shall be thoroughly slaked on the spot, mixed and stirred with sufficiencies to water to make a thin cream. This shall be allowed to stand for a period of 24 hours and then shall be screened through a clean coarse cloth. 40 gm of gum desolved in hot water, shall be added to each 10 entire delimiters of cream. The approximate quantity of water to be added in making ht cream will be 5 liters of water to 1 Kg. of lime.

	Indigo (Neel) up to 3 gm. per Kg. of lime desolved in water, shall then be added and wash stirred well. Water then shall be added at the rate of about 5 liters per Kg. of lime to produce a milky solution.

8.3.2 	Preparation of surface
	Before white washing is started, the surface shall be thoroughly brushed free from mortar droppings and foreign-matter. Any unevenness shall be made good by applying putty made of plaster of Paris mixed with water on the entire surface including filling up the undulations and then sand papering the same after it dry.

8.3.3 	Application
	The white wash shall be applied with moon brushes to the specified number of coats. The operation for each coal shall consist of a stroke of the brush given from top downwards, another from bottom upwards over the first stroke, and similarly one stroke horizontally from the right and another from the left before it dries up.

8.3.4 	Rate
	The rate shall include cost of all materials and labour involved in all the operations described above including scaffolding, protecting doors, windows, floor etc. from splashes and dropping and cleaning the areas.

8.4	White washing with whiting
	Preparation of mix : Whiting (ground white chalk) shall be dissolved in sufficient quantity of warm and thoroughly stirred to form a thin slurry which shall then be screened through a clean coarse cloth. Two Kg. of gum and 0.4 Kg. of copper sulphate dissolved separately in hot water shall be added for every cum of the slurry which shall then be diluted with water to the consistency of milk also as to make a wash ready for use.

	Other specifications described in above shall be applied in this case also.

8.5	Colour Washing
	The mineral colours not affected by lime, shall be added to white wash. Indigo shall however, not be added. No colour wash shall be done until a sample of the colour wash of the required tint or shade has been got approved from the Engineer in Charge. The colour shall be of even tint or shade over the whole area.

	A priming coat of white wash with lime or with whiting shall be applied. Two or more coats, shall then be applied on the entire surface till it represents a smooth and uniform finish.
	Other specifications described in above shall apply in this case also.


Rate
	The rate shall include cost of all materials and labour involved in all the operations described above including scaffolding, protecting doors, windows, floor etc. from splashes and dropping and cleaning the areas.


8.6	Distempering
	Dry distemper of required colour and (IS; 427 - 1965) of approved brand and manufacture shall be used. The shade shall be got approved from the Engineer in Charge before application of the distemper. The dry distemper colour as required shall be stirred slowly in clean water using 6 decilitres (0.6 litre) of water per Kg. of distemper or as specified by the makers. Warm water shall preferably be used. It shall be allowed to stand for atleast 30 minutes (or if practicable over night) before use. The mixture shall be well stirred before and during use to maintain an even consistency. Distemper shall not be mixed in larger quantity than is actually required for one days' work.

	Preparation of surface
	Before new work is distempered, the surface shall be thoroughly brushed free from mortar droppings and other foreign matter and sand papered smooth. Pitting in plaster shall be made good with plaster of Paris mixed with the colour to be used. The surface shall then be rubbed down again with a fine grade sand paper and made smooth. A coat of distemper shall be applied over the patches. The patched surface shall be allowed to dry thoroughly before the regular coat of distemper is applied.

	A priming coat of whiting shall be applied over the prepared surface. No white washing coat shall be used as a priming coat for distemper.

	Application
	The treatment shall consist of a priming coat of whiting followed by the application of two or more coats of distemper till the surface shows an even colour.

Rate
	The rate shall include cost of all materials and labour involved in all the operations described above including scaffolding, protecting doors, windows, floor etc. from splashes and dropping and cleaning the areas.

	Other specifications described as above shall apply in this case also.

8.7	Oil emulsion (Oil bound) distempering
	Material: Oil emulsion (oil bound) distemper (IS:428-1929) of approved brand and manufacture shall be used. The primer used shall be cement primer or distemper primer. This shall be of same manufacture as distemper. The distemper shall be diluted with water or any other prescribed thinner in a manner recommended by the manufacturer. Only sufficient quantity of distemper required for days work shall be prepared. The distemper and primer shall be brought by the contractor in sealed tins in sufficient quantities, at a time to suffice for a fortnights work. The empty tins shall not be removed from the site of work, till this item of work has been completed and passed by the Engineer in Charge.

Preparation of surface
	Before new work is distempered, the surface shall be thoroughly brushed free from mortar droppings and other foreign matter and sand papered smooth. Pitting in plaster shall be made good with plaster of Paris mixed with the colour to be used. The surface shall then be rubbed down again with a fine grade sand paper and made smooth. A coat of distemper shall be applied over the patches. The patched surface shall be allowed to dry thoroughly before the regular of distemper is applied.

	A priming coat of whiting shall be applied over the prepared surface. No white washing coat shall be used as a priming coat for distemper.
	Application
	The priming coat shall be with distemper or cement primer, as required in the description of the item and as recommended by the manufacturer.

Rate
	The rate shall include cost of all materials and labour involved in all the operations described above including scaffolding, protecting doors, windows, floor etc. from splashes and dropping and cleaning the areas.

	Note:
	If the wall surface plaster has not dried completely cement primer shall be applied before distempering the walls. But if distempering is done after the wall surface is dried completely, distemper primer shall be applied.

	Oil bound distemper is not recommended to be applied within six months of the completion of wall plaster.

	After the primer coat has dried for atleast 48 hours, the surface shall be lightly sand papered to make it smooth for receiving the distemper, taking care not to rule out the priming coat. All loose particles shall be dusted off after rubbing. One coat of distemper properly diluted with thinner (Water or other liquid as stipulated by the manufacture) shall be applied with brushes in horizontal strokes followed immediately by vertical ones which together constitute one coat. The subsequent coats shall be applied in the same way.

	For distemper 15 cm double bristled brushes shall be used. After each days work, brushes shall be thoroughly washed in hot water with soap solution and hung down to dry.

	The specifications in respect of scaffolding protective measures and rute shall be as described under.

8.8	Cement Primer Coat
	Cement primer shall be used as lease on wall finish of cement lime or lime cement plaster or asbestos cement surface before oil distemper paints are applied on them. Only approved cement primer shall be used. Primer coat shall be preferably applied by brushing and not by spraying.

	Preparation of surface
	The surface shall be thoroughly cleaned of dust, old white or colour wash by washing and scrubbing. The surface then be allow to dry for atleast 48 hours. It shall then be sand papered to give a smooth and even surface. Any unevenness shall be made good by applying putty, made of plaster of Paris mixed with water on the entire surface including filling up the undulations and then sand papering the same after it is dry.

	Application
	Cement primer shall be applied with a brush. Horizontal strokes shall be given first and vertical strokes shall be applied immediately afterwards. The entire operation will constitute one coat. The surface shall be finished as uniformly as possible leaving no brush marks. It shall be allowed to dry for atleast 48 hours, before oil emulsion paint is applied.

	Rate shall include cost of all material and labour involved in all the operations described above including scaffolding.

8.9	Cement Paint
	Cement paint shall be (conforming to IS:5410 - 1969) of approved brand and manufacture.

	Preparation of surface
	The surface shall be thoroughly cleaned of all mortar dropping, dirt, dust, alga, grease and other foreign matter by brushing and washing. The surface shall be thoroughly wetted with clean water before the cement paint is applied.

	Preparation of mix
	Cement paint shall be mixed in such quantities as can be used up within an hour of its mixing as otherwise the mixture will set and thicken, affecting flow and finish.
	
	Cement paint shall be mixed with water in two stages. The first stage shall comprise of 2 parts of cement paint and one part of water stirred thoroughly and allowed to stand for 5 minutes. Care shall be taken to add the cement paint gradually to the water and not vice versa. The second stage shall comprise of adding further one part of water to the mix and stirring thoroughly to obtain a liquid of workable and uniform consistency. In all cases the manufacturers instructions shall be followed meticulously. The lid of cement paint drums shall be kept tightly closed when not in use, as by exposure to atmosphere the cement paint rapidly becomes air set due to its hydrophobic qualities.

	Application
	The solution shall be applied on the clean and wetted surface with brushes or spraying machine. The solution shall be kept well stirred during the period of application. It shall be applied on the surface which is on the shady side of the building so that the direct heat of the sun on the surface is avoided. The method of application shall be as per manufacturer's specifications. The completed surface shall be watered after day's work.

	Water cement paint shall not be applied on surface already treated with white wash, colour wash distemper dry or oil bound, varnishes, paints etc. It shall not be applied on gypsum, wood and metal surfaces.

	Rate shall include cost of all material and labour involved in all the operations described above including scaffolding.

8.10	Painting

i)	Painting priming coat of wood surface
	Primer for wood work shall be as specified in the description of the item. Surface to be primed shall be dry and thoroughly cleaned. All unevenness shall be rubbed down smooth with sand paper and shall be well dusted, knots, if any, shall be covered with preparation of red lead made by grinding red lead in water and mixing with strong glue sized and used hot. Appropriate wood filler material with same shade as paint shall be used where so specified.
	The surface treated for knotting shall be dry before primer is applied. After the primer is applied the holes and indentation on the surface shall be stopped with glaziers putty or wood putty, stopping shall not be done before the priming coat.

ii)	Painting priming coat on Iron & Steel surfaces
	All rust and scales shall be removed by scrapping or by brushing with steel wire brushes. Hard skin of oxide formed on the surface of wrought iron during raking which becomes loose by rushing, shall be removed. All dust and dirt shall be thoroughly wiped away from the surface.

iii)	Textured paint
	The textured finish (SPECTRUM) to external surfaces of walls as per manufacturer's specification and approved by the Consultants including scaffolding etc. complete.



iv)	Painting priming coat on plastered surface
	The surface shall ordinarily not be painted shall be applied to get correct finish until it has dried completely. Before primer is applied, holes and undulations shall be filled up with plaster of Paris and rubbed smooth.

	The primer shall be applied with brushes, worked well into the surface and spread even and smooth. Painting shall be done by crossing and laying off. The crossing and laying off consists of covering the area over with paint, brushing the surface hard for the first time over and then brushing alternately in opposite direction, two or three times and then finally brushing lightly in a direction at right angles to the same. In this process, no brush marks shall be left the laying off is finished. The full process of crossing and laying off will constitute one coat.





	Rate
	Rate shall include cost of all labour and material involved the operations described above including scaffolding etc.
	Painting with enamel paint (conforming to IS:2933 - 1975) and with synthetic enamel paint (conforming to IS:1932 - 1964).

	The surface to be painted shall have received the approval of the Engineer in Charge after inspection, before painting is commended.

	Application
	The number of coats including the under coat shall be stipulated in the item.

a)	Under Coat
One coat of specified paint of shade suited to the shade of the top coat shall be applied and allowed to dry overnight. It shall be rubbed next day with the finest grade of wet abrasive paper to ensure a smooth and even surface, free from brush marks and all loose particles dusted off.

b)	Top Coat
Tops coats of specified paint of desired shade shall be applied. Each coat shall be allowed to dry for not less than 24 hours and lightly rubbed down smooth with finest wet abrasion paper to get an even glossy surface. If, however, the surface is not satisfactory additional coats as required.

GRIT FINISH PLASTER

1.	Select aggregates, 12mm below, Dholpur chips.
2. 	Remove all dirt, foreign material and stone dust.
3. 	Clean the aggregates with water thoroughly.
4. 	Mix the grey cement with marble powder in proportion of  three Grey cement to one  marble powder by weight.
5.	Mix the cement Marble powder mix with Dholpur chips in proportion of  four cement Marble powder mix  to seven Dholpur chips by volume.
6. 	Apply on a rough plastered surface prepared to receive the grit plaster.
7. 	Water the plastered surface to an extent such that the grit plaster can be applied.
8. 	After initial setting of grit plaster use a wet sponge to clean the surface.
9.	Use hose water to clean the grit surface effectively so that the grit particles are seen neat and clean and the surface is cleaned of any of the cemented particles.

9.0	FURNISHING MATERIALS AND WORKMANSHIP
The Contractor shall be responsible for providing all plant, tools, materials, labour and all things necessary for the proper execution, completion and maintenance of the works.       

a)       	Timber :-   
The moisture content of the timber during manufacture, delivery to site, storage, site working, assembly, installation shall be 10 to 12 percent.
Timber shall be Burma teak/ steam beech  wood, soft or hardwood and shall be suitable for the purpose for which it is intended. It shall be seasoned or Kiln dried, absolutely free from worm holes, large loose or dead Knots or other defects which would effect strength or usability and shall be flat, straight non-splitting and dressed on all sides. It shall be matched for colours and graining.
Steam Beach Wood wherever specified in the drawings / schedule of quantities , it is Ist quality Light Grained /Steam Beach  of reasonably straight grains, light vein  free of Knots and sap.
Fixing :-
The carpentry timber shall be fixed with nails, spikes, bolts screws, hangers, stirrups, anchors, ties or any other accessories which are suitable to develop the full strength of the member  to which they are attached, as directed.
All above hardwares for fixing in exterior location shall be galvanized / anodized.
Carpentry timber where fixed to solid masonry or concrete shall be secured with expansion bolts or other positive methods of mechanical fastening. MS hold fast grouted in CC block shall be used to hold the door frames.
Timber - Treatment
All timber shall be protected with an organic solvent water repellent wood preservative to give a highly efficient protection against termite, spider, worm, all insects and fungus and rot attach and shall, where exposed, enhance the appearance of the timber. Colour of the product shall be such as to bring out the natural colour of the respective timbers. Fire retardant paint  to timber shall be applied  as per the recommendations of manufacturer and shall comply with the requirement of ISI / B.S. code and local fire requirements.

b)       	Plastic  Laminate :-
Plastic decorative laminate sheeting shall be of the brand, catalogues number and indicated or approved. Plastic laminate shall be fire retardant to class I of BS : 476 or ISI code where specified.

c)       	Veneers :-
Veneer shall be of the timber species of Indian origin shown on drawings. Veneers are to be kept in sequence as they are being cut from wood and supplied as such to the site for accurate matching or figuring . The veneer shall be finished as specified and shall be equal or superior quality to that laid down in IS: 1659 - 1960 or as approved.
wherever Veneer is stated ,it is mainly either Steam Beach or Silver Oak veneer of approved quality in Indian origin unless otherwise mentioned.

d)       	Plywood  :-
All ply wood shall be of best / high quality close grained suitable for veneering, painting or bonding plastic laminate. It shall be resin bonded and weather proof. Exposed edges shall be finished with an edge strip of solid teak wood. tongued and grooved and glued , or as detailed. The plywood of approved brand and manufacture only shall be used in the work. The thickness shall be in accordance with the drawings /schedule of quantities.






e)	MDF  (Medium Density Fibre Board):
For Interior Works MDF of approved make /manufacturer shall  be of only EXTERIOR GRADE  as per IS : 12406 -1988. It is to be contained that MDF  shall be invariably used in place of Ply / Boards .so specified in the specifications of either same thickness or of higher thickness .wherever feasible The minimum thickness of MDF to be used shall be 8mm.  Wood screws are not to be used for MDF and only fully threaded parallel shank screws shall be used after drilling pilot holes. Veneering /lamination to the MDF surface shall be done by exterior grade adhesive only. Poly urethene primers shall be used for sealing the edges and painting the rear side. For specifications of various applications the MANUFACTURER USERS MANUAL shall be followed.
Adhesives :-
The adhesives used for all wood work and MDF shall be FEVICOL / VAMICOL of appropriate Grade. Manufacturer’s recommendations shall be followed for adhesive other than above required for any specified / specialized work.
Joinery :-   Joinery shall be carried out strictly in accordance with the drawings, Where joints are not specifically indicated recognized forms of joints shall be used. Joinery shall conform to IS Standards.
Panels shall be rendered flame retardant and to conform to local fire regulations.
The Contractor shall submit samples of all materials including  samples of veneer  for approval.
All materials pre-fabricated, delivered and assembled shall be in accordance with the approved sample.
The Contractor shall be responsible for protecting all items of wood-work done by him. The contractor shall replace at his own expense any damaged work  caused through lack of adequate protection or care in installation or handling .

f)	Flush Doors
All flush door shall be solid core as specified. It shall conform to the relevant specifications to IS: 2202 and shall be obtained from ISI approved manufacturers. The finished thickness of the shutter shall be as mentioned in the items. Face veneers shall be of the pattern and colour approved by the Architects and an approved sample shall be deposited with the Architects for reference. The solid core shall be wood laminates prepared from battens of well seasoned and treated good quality wood having straight grains.

g)	Gypsum - Board  :-
Gypsum -Board (Glass Fibre Reinforced Board) or Equivalent conforming to IS-2095 - 1982 and  2542-1981  shall be used . Technical detailing for fixing Gypsum-Board along with jointing compound,paper tape,primer,screws ,edge bead ,angle bead etc. shall be as per Manufacturers specification. Proper care is to be taken while handling, storing and cutting the Gypsum-board as per manufactutrer’s manual and the work shall be done in technical co-ordination /assistance with the trained staff of Manufacturer, such services being offered free by them. 

h)       	Mirrors and Glasses :-
Mirrors shall be fabricated from best clear plate or float glass of approved quality in imported variety and shall match the International Standards. All fixed panel mirrors shall be  +/- 0.30mm tolerance . The edges of mirrors shall be polished and bevelled and  mitred as per IS.specifications wherever, it’s indicated in the drawing. 
All vision glasses shall be float  glass  of specified thickness. The edges shall be bevelled as indicated in drawings and shall be done at approved source. 
The Etching wherever specified in drawings, shall be done at approved sources as per full-scale drawing approved by Engineer / Interior Designer / Project Manger.The etched panel shall be chemically washed /treated as per specialist specifications to have a permanent dust free surface.
The Contractor shall be responsible for protecting all mirrors and glasses fixed by him and shall replace at his own expense any broken or damaged mirror / glass caused through lack of adequate protection or care in installation or handling.

i)	Latex  Foam  Rubber  :-
Latex foam rubber used in the work shall be ISI marked and shall conform to IS 1741-1960. The Grade of the foam shall be used as mentioned below :
         a)   Grade B,C or D shall be used in the back cushion and arms.
         b)   Grade D, E or F shall be used in the seat cushion of the furnitures.
The Actual length and width of a latex foam rubber product should be greater than the nominal dimension by a small amount in order to admit of the foam rubber being slightly compressed by a cover made to the nominal dimensions.

10.0	WATER PROOFING

10.1	 General
	It is the intent of this specification to secure a completely water tight basement, toilets and terraces etc. guaranteed for at least 10 (Ten) years from the date of final completion. The contractor shall provide all materials, labour, plant, equipment, incidentals and everything necessary for securing a fully water proof job as called for above.

	All water proofing work shall be carried out by specialists as approved by the Engineer in Charge. Installation and materials shall be as per best practices for obtaining water proof work and as recommended by the manufacturer.

	Water proofing work shall be commenced only after the surface is prepared, cleaned free of dirt, dust and foreign matters, inspected and approved. Compressed air shall be used for effective cleaning of all surfaces. The vents and other projections through the roof shall be made absolutely secure before flashing.

10.2	Injection method waterproofing treatment to the basement

a)	Horizontal Surface: After the excavation and PCC levelling course, water proofing course shall be laid consisting of cement mortar 1:3 (1 cement:3 sand) and mixed with Acrylic water proofing chemicals and embedding aggregate by hand pack at random in two layers each of 25mm thick thus the total water proofing course shall be about 50mm thick. After the necessary curing, and fixing raft reinforce cement in partition provide 20 mm pipe inserts at 1.2 m c/c on both ways by tying it with reinforcement in such a manners to ensure that the bottom end of the pipe remain free from getting chocked and the length of the pipes shall be that of total thickness of the raft plus 25 mm above to protrude from the surface of the raft.

	After concreting the raft, grouting Acrylic based waterproofing chemical mixed with neat cement slurry through the pipe inserts shall be carried and for the required period. The projected pipe ends shall be cut after grouting the mouths. The same procedure shall be adopted for all joints around the column wall joints.

b)	Vertical Surfaces: The vertical surfaces shall be treated by making holes on the surface at 1.20 m centre to centre on both ways and also at all joints, corners and fixing nozzles of 20 mm dia pipe and inject Acrylic based chemicals mixed with neat cement slurry as explained above. After grouting the pipe, nozzles shall be removed and the packets shall be made good. The external surface of the walls shall be neatly plastered with cement mortar (1:3) admixed with Acrylic Chemicals in two layer of 12 to 15 mm thick each so that the average thickness shall be 25 mm.

	The minimum proportion of the approved Acrylic based chemicals to be used in respect of ordinary portland cement shall be 1 kg of chemical with 100 kg of cement. The total operation has to be got done through approved agency with Ten years guarantee on stamped paper.

10.3	SWC-System of Waterproofing For Basements

a) 	Horizontal Surface: The surface area of lean concrete shall be cleaned and then two coats of 'Tapecrete' slurry coating polymer modified cementitious composite shall be applied over the rendered lean concrete. After placing the reinforcement in position 18 mm dia threaded nozzles of suitable lengths are placed at 1.5 m center to center on the entire raft tied to reinforcement. Similar nozzles shall also be provided at all joints corners and other critical points. Adequate precaution shall be taken while concreting to keep the nozzles plugged at both ends to prevent them from getting clogged by concrete. Raft shall be casted admixed with 'CICO SUPAPLAST' water proofing compound at the rate of 0.30 liter per bag of 50 Kg cement. After 3 days curing inject CICO non sprink polymeric water proofing grouting compound admixed with cement milk through the nozzles under pressure pump. The nozzles are than closed with suitable 'CICO' admixture after completing total operation.

 b)	Vertical Surface: The same operation as explained above shall be carried out for walls also but by applying two coats of 'TAPECRETE' slurry coating over the external surface of walls.

	The rates for the above work shall include to carryout above operation which includes external boxing with two coats of TAPECRETE coating and injecting the concrete with CICO non-sprink polymeric water proof grouting compound.

10.4	Roof And Sunken Area Water Proofing (Brick Bat Coba)
Brick bat coba treatment shall be got done from an approved agency. The surface should be prepared and construction joint if any are to be raked and cleaned. Cement slurry mixed with approved chemical compound is to be spread on the surface so as to fill the undulation and other porous areas.

15 mm thick cement mortar mixed with approved chemical in cement mortar 1:4 (1 cement : 4 coarse sand) is laid over the prepared surface.

A layer of brick bat is laid over the mortar to required slope. The joints between the brick bats should be kept 15-25 mm wide. These joints be filled with cement mortar 1:4 mixed with specialized chemical compound as approved by Engineer in Charge. Curing is done continuously for two days.

The top surface should be finished smooth with 20 mm thick cement mortar (mixed with specified quantity of approved chemical). Curing of the treatment should be done for two weeks.

The side wall shall be provided with 20 mm thick cement plaster 1:4 mixed with specialized chemical compound upto a height of 30 Cm. A 20 mm thick gola with brick bats shall be provided and finished with cement mortar 1:4 mixed with approved chemicals compound. The gola shall be cured continuously for two weeks. The work shall be got done from a specialized agency duly approved by the Engineer in Charge. 

10.5	Tapecrete Waterproofing 
	All the chasings or cuttings in the floors and walls shall be carried out prior to the commencement of the treatment. The prepared surface than shall be plastered with 20mm thick average with cement mortar 1:4 mix, mixed with `Cetrool' or acrylic based chemicals, or `CICO' admixture, all as per manufacturers' specifications. The plastering shall be carried out throughout the sunk portion and carried up to all sides of the walls. The specialist then shall carry out `TAPECRETE' waterproofing treatment comprising of 3 coats of tapecrete with Ist coat of tapecrete mixed with grey cement in proportion of 1:2 (1 part tapecrete : 2 grey cement), 2nd coat of tapecrete mixed with grey cement and silica sand in proportion of 1:2:1.5 (1 Tapecrete : 2 grey cement : 1.5 silaca sand) , 3rd coat of tapecrete mixed with grey cement in proportion of 1:2. After the first coat of Tapecrete all corners, junctions, joints of pipes and masonry to be sealed with Epoxy putty. The treatment is laid underneath and behind all pipes. The specification on verticals is taken 150mm above the finished floor level and to full height where tubs/wash basin and WC are being fixed. The depressed area then shall be filled with cement concrete mixed with "Cetrool" or "CICO or chemicals, surface finished even and to slope as required to receive tiles etc. Treatment for sunken portion shall be measured and paid for on Sqm basis for the Tapecrete work carried out.
 
10.6	Roof Water Proofing (Kini Foam)
	The surface to receive this treatment shall be cleaned, wire brushed and prepared to receive the treatment. The treatment shall commence with the following operations in sequence.

	A coat of bituminous primer @ 400 gm/sq.m., then first layer of Kini Foam is laid over semi hot asphalt @ 2 Kg/Sq.m. Over this three layers of Kini Foam 9 mm thickness or as specified in the item of BOQ (60 Kg/Cu.m. density) laid with neoprene adhesive.

	All joints are covered with 100 mm wide and 0.05 mm thick, aluminium foil fixed with neoprene adhesive. On vertical surface, first a coat of bitumen primer is applied. Secondly, a layer of semi hot bitumen (@ 2 Kg/Sq.m.) is applied. On top of this a layer of Hessian based felt type 3 Grade-I is laid, on top of this, one layer of aluminium foil and one layer of 2 mm thick Kini Foam laid with neoprene adhesive.

10.7	Payment 
	All measurements will be for roof area only as measured on plan and no additional area for vertical tucking/embedding upto 300 mm height from top of finish will be included for payment. The contractors' rate will be inclusive of all these, to make the work complete.

10.8	The specification mentioned above is indicative and all the water proofing items shall be executed as per the specification by the approved water proofing agency ( as approved by the Engineer in Charge).


0. WATER PROOFING WITH KRYSTOL T1
0. The concrete surface to be treated will be thoroughly cleaned of all contaminants, loose particles, grease and oil to make the surface as an open pore surface and saturate subsequently by pounding water on the surface.


0. KRYSTOL T1 slurry 5:2 will be applied on the wet surface with the help of a painting brush followed by brushing in a circular scrubbing motion with the help of a hard bristled plastic brush. 


Note:	
The treated surfaces to be covered from direct sun and rain for 24 hours. 
The treated surfaces are to be permanently exposed to the liquids only after seven days.



11.0	SPECIFICATIONS FOR STRUCTURAL STEEL WORK

11.1	General

11.1.1	This specification covers the fabrication and transportation to site and erection on prepared foundations and structural steel work consisting of beams, columns, vertical trusses, bracings, shear connections etc.

11.1.2	Fabrication, erection and approval of steel structures shall be in compliance with :

	-	These General Specifications and IS : 800 - 1984

	-	Drawings and supplementary drawings to be supplied to the contractors during execution of the work.

11.1.3	Providing shop primer coat for steel structures.  Grouting of holding-down bolt pockets and below base plates where required.

11.1.4	In case of conflict between the Clauses mentioned here and the Indian Standards, those expressed in this specification shall govern.

11.2	Scope

11.2.1	The fabrication and erection of the steel work consists of accomplishing of all jobs here-in enumerated including providing all labour, tools and plant all materials and consumables such as welding electrodes, bolts and nuts, oxygen and acetylene gases, oils for cleaning etc. of approved quality as per relevant IS.  The work shall be executed according to the drawings, specifications, relevant codes etc. in an expeditious and workman like manner, as detailed in the specifications and the relevant Indian Standard Codes and Standard Practice and to the complete satisfaction of the Engineer in Charge.

11.3	Fabrication Drawings

11.3.1	The contractor shall prepare all fabrication and erection drawings on the basis of design drawings supplied to him and submit the same in triplicate to the Engineer in Charge for review, Engineer in Charge shall review and comment, if any, on the same.  Such review, if any, by the Engineer in Charge, does not relieve the contractor of any of his required guarantees responsibilities.  The contractor shall however be responsible to fabricate the structurals strictly conforming to specifications and reviewed drawings.

11.3.2	Fabrication drawings shall include the following :

	-	Member sizes and details
	-	Types and dimensions of welds and bolts
	-	Shapes and sizes of edge preparation for welding
	-	Details of shop and field joints included in assemblies.

	Bill of material

	-	Quality of structural steels, welding electrodes, bolts, nuts and washers etc. to be used.

	-	Erection assemblies, identifying all transportable parts and sub-assemblies, associated with special erection instructions, if required.

	-	Calculations where asked for, for approval.



11.3.3	Connections, splices etc. other details not specifically detailed in design drawings shall be suitably given on fabrication drawings considering normal detailing practices and developing full member strengths.  Where asked for calculations for the merit shall also be submitted for approval.

11.3.4	Any alternate design or change in section is allowed when approved in writing by the Engineer in Charge.

11.3.5	However if any variation in the scheme is found necessary later, the contractor will be supplied with revised drawings.  The contractor shall incorporate these changes in his drawings at no extra cost and resubmit for review.

11.3.6	Engineer in Charge review shall not absolve the contractor of his responsibility for the correctness of dimensions, adequacy of details and connections.  One copy will be returned reviewed with or without comments to the contractor for necessary action.  In the former case further three copies of amended drawings shall be submitted by the contractor for final review.

11.3.7	The contractor shall supply three prints each of the final reviewed drawings to the Engineer in Charge within a week since final review, at no extra cost for reference and records.

11.3.8	The Engineer in Charge will verify the correct interpretation of their requirements.

11.3.9	If any modification is made in the design drawing during the course of execution of the job, revised design drawings will be issued to the contractor.  Further changes arising out of these shall be incorporated by the contractor in the fabrication drawings already prepared at no extra cost and the revised fabrication drawings shall be duly got reviewed as per the above Clauses.

11.4	Materials

11.4.1	Rolled Sections

	The following grades of steel shall be used for steel structures :

	Structural steel will generally be of standard quality conforming to IS: 226.  Whenever welded construction is specified plates of more than 20 mm thickness will generally conform to IS: 2062.

11.4.2	Welding Materials

	Welding electrodes shall conform to IS: 814.

	Approval of welding procedures shall be as per IS: 823.

11.4.3	Bolts, Nuts & Washers

	Bolts and nuts shall be as per IS: 1367 and tested as per IS:1608.  It shall have a minimum tensile strength of 44 Kg/mm2 and minimum elongation of 23% on a gauge length of 5.65 (A- Original cross sectional area of the gauge length).  Washers shall be as per IS: 2016.

11.4.4	All materials shall conform to their respective specifications.  The use of equivalent or higher grade or alternate materials will be considered only in very special cases subject to the approval of the Engineer in Charge in writing.

11.4.5	Receipt & Storing of Materials

	Steel materials supplied by the contractor must be marked for identification and each lot should be accompanied by manufacturer's quality certificate, conforming chemical analysis and mechanical characteristics.

	All steel parts furnished by supplier shall be checked, sorted out, straightened, and arranged by grades and qualities in stores.

	Structurals with surface defects such as pitting, cracks, laminations etc. shall be rejected if the defects exceed the allowable tolerances specified in relevant standards or as directed by the Engineer in Charge.

	Welding wire and electrodes shall be stored separately by qualities and lots inside a dry and enclosed room, in compliance with IS: 816 - 1969 and as per instructions given by the Engineer in Charge.  Electrodes shall be perfectly dry and drawn from an electrode even, if required.

	Checking of quality bolts of any kind as well as storage of same shall be made conforming to relevant standards. 

	Each lot of electrodes, bolts, nuts, etc. shall be accompanied by manufacturer's test certificate.

	The contractor may use alternative materials as compared to design specification only with the written approval of the Engineer in Charge.

11.4.6	Material Tests

	The contractor shall be required to produce manufacturer's quality certificates for the materials supplied by the contractor.  Notwithstanding the manufacturer's certificates, the Engineer in Charge may ask for testing of materials in approved test houses.  The test results shall satisfy the requirements of the relevant Indian Standards.

	Whenever quality certificates are missing or incomplete or when material quality differs from standard specifications the contractor shall conduct all appropriate tests as directed by the Engineer in Charge at no extra cost.

	Materials for which test certificates are not available or for which test results do not tally with relevant standard specifications, shall not be used.

11.5	Fabrication

	Fabrication shall be in accordance with IS: 800 Section V in addition to the following :

	Fabrication shall be done as per approved fabrication drawings adhering strictly to work points and work lines on the same.  The connections shall be welded or bolted as per design drawings.  Work shall also include fabricating built up sections.

	Any defective material used shall be replaced by the contractor at his own expense, care being taken to prevent any damage to the structure during removal.

	All the fabricated and delivered items shall be suitably packed to be protected from any damage during transportation and handling.  Any damage caused at any time shall be made good by the Contractor at his own cost.

	Any faulty fabrication pointed out at any stage of work shall be made good by the contractor at his own cost.


11.5.1	Preparation of Materials

	Prior to release for fabrication, all rolled sections warped beyond allowable limit shall be pressed or rolled straight and freed from twists, taking care that an uniform pressure is applied.

	Minor warping, corrugations etc. in rolled sections shall be rectified by cold working.

	The sections shall be straightened by hot working where the Engineer in Charge so direct and shall cooled slowly after straightening.

	Warped members like plates and flats may be used as such only if wave like deformation does not exceed L/1000 but limited to 10 mm (L-Length).

	Surface of members that are to be jointed by lap or fillet welding or bolting shall be even so that there is no gap between overlapping surfaces.

11.5.2	Marking

	Marking of members shall be made on horizontal pads, of an appropriate racks or supports in order to ensure horizontal and straight placement of such members.
	Marking accuracy shall be atleast + 1 mm.

11.5.3	Cutting

	Members shall be cut mechanically (by saw or shear or by oxyacetylene flame).

	All sharp, rough, or broken edges, and all edges of joints which are subjected to tensile or oscillating stresses, shall be ground.

	No electric metal arc cutting shall be allowed.

	All edges cut by oxyacetylene process shall be cleaned of impurities prior to assembly.

	Cutting tolerances shall be as follows :

	a)	For members connected at both ends + 1 mm.
	b)	Elsewhere + 3 mm.

	The edge preparation for welding of members more than 12 mm thick shall be done by flame cutting and grinding.  Cut faces shall not have cracks or be rough.

	Edge preparation shall be as per IS : 823 - 1964.

11.5.4	Drilling
	Bolts holes shall be drilled.
	Drilling shall be made to the diameter specified in drawings.

	No enlarging of holes filling, by mandrolling or oxyacetylene flame shall be allowed.

	Allowed variations for holes (out-of-roundness, eccentricity, plumb-line deviation) shall be as per IS:800.

	-	Maximum deviation for spacing of two holes on the same axis shall be + 1 mm.

	-	Two perpendicular diameters of any oval hole shall not differ by more than 1 mm.

	Drilling faults in holes may be rectified by reaming the holes to the next upper diameter, provided that spacing of new hole centres and distance of hole centres to the edges of members are not less than allowed and that the increase of hole diameter does not impair the structural strength.  Hole reaming shall be allowed if the number of faulty holes does not exceed 15% of the total number of holes for one joint.

11.5.6	Preparation of Members for Welding

	Assembly of structural members shall be made with proper jigs and fixtures to ensure correct positioning of members (angles, axes nodes etc.)

	Sharp edges, rust of cut edges, notches, irregularities and fissures due to faulty cutting shall be chipped or ground or filled over the length of the affected area, deep enough to remove faults completely.

	Edge preparation for welding shall be carefully and accurately made so as to facilitate a good joint.

	Generally no special edge preparation shall be required for members under 8 mm thick.

	Edge preparation (bevelling) denotes cutting of the same so as to result in V, X K or U seam shapes as per IS: 823.

	The members to be assembled shall be clean and dry on the welding edges.  Under no circumstances shall wet, greasy, rust or dirt covered parts be assembled.  Joints shall be kept free from any foreign matter likely to get in to the gaps between members to be welded.

	Before assembly the edges to be welded as well as adjacent areas extending for atleast 20 mm shall be cleaned (until metallic polish is achieved).

	When assembling members, proper care shall be taken of welding shrinkage and distortions, as the drawing dimensions cover finished dimensions of the structure.

	The elements shall be got checked and approved by the Engineer in Charge or their authorised representative before assembly.

	The permissible tolerances for assembly of members preparatory to welding shall be as per IS: 823-1964.

	After the assemble has been checked, temporary tack welding in position shall be done by electric welding, keeping in view finished dimensions of the structure.

11.5.7	Welding procedures

	Welding shall be carried out only by fully trained and experienced welders as tested and approved by the Engineer in Charge. Any test carried out either by the Engineer in Charge of their representative or the inspectors shall constitute a right by them for such tests and the cost involved thereon shall be borne by the contractor himself.

	Qualification tests for welders as well as tests for approval of electrodes will be carried out as per IS: 823.  The nature of test for performance qualification of welders shall be commensurate with the quality of welding required on this job as judged by the Engineer in Charge.

	The steel structures shall be automatically, semi-automatically or manually welded.

	Welding shall begin only after the checks mentioned in Clause 5.1 to 5.6 have been carried out.

	The welder shall mark with his identification mark on each element welded by him.
	When welding is carried out in open air, steps shall be taken to protect the face of welding against wind or rain.  The electrodes, wire and parts being welded shall be dry.

	Before beginning the welding operation, each joint shall be checked to ensure that the parts to be welded are clean and root gaps provided as per IS: 823.

	For continuing the welding of seems discontinued due to some reason, the end of the discontinued seem shall be melted in order to obtain a good continuity.  Before resuming the welding operation, the groove as well as the adjacent parts shall be well cleaned for a length of approx. 50 mm.

	For single butt welds (in V, 1/2 V or U) and double butt welds (in K, double U etc.) the rewelding of the root is mandatory but only the metal deposit on the root has been cleaned by back gouging or chipping.

	The welding seams shall be left to cool slowly. The contractor shall not be allowed to cool the welds quickly by any other method.

	For multi-layer welding, before welding the following layer, the formerly welded layer shall be cleaned metal bright by light chipping and wire brushing.  Backing strips shall not be allowed.

	The order and method of welding shall be so that -

	-	No unacceptable deformation appears in the welded parts.

	-	Due margin is provided to compensate for contraction due to welding in order to avoid any high permanent stresses.

	The defects in welds must be rectified according to IS: 823 and as per instruction of Engineer in Charge.

11.5.8	Weld Inspection

	The weld seams shall satisfy the following :

	-	shall correspond to design shapes and dimensions.

	-	shall not have any defects such as cracks, incomplete penetration and fusion, under-cuts, rough surfaces, burns, blow holes and porosity etc. beyond permissible limits.

	During the welding operation and approval of finished elements, inspections and tests shall be made as shown in annexure-B.

	The mechanical characteristics of the welded joints shall be as in IS: 823.

11.5.9	Preparation of Members for Bolting

	The members shall be assembled for bolting with proper jigs and fixtures to sustain the assemblies without deformation and bending.

	Before assembly, all sharp edges, shavings, rust dirt, etc. shall be removed.

	Before assembly, the contacting surfaces of the members shall be cleaned and given a coat of primer as per IS: 2074.

	The members which are bolt assembled shall be set according to drawings and temporarily fastened with erection bolts (minimum 4 pieces) to check the coaxiality of the holes.

	The members shall be finally bolted after the deviations have been corrected, after which there shall not be gaps.

	Before assembly, the members shall be checked and got approved by the Engineer in Charge.

	The difference in thickness of the sections that are butt assembled shall not be more than 3% or maximum 0.8 mm whichever is less.  If the difference is larger, it shall be corrected by grinding or filling.

	Reaming of holes to final diameter or cleaning of these shall be done only after the parts have been check assembled.

	As each hole is finished to final dimensions (reamed if necessary) it shall be set and bolted up.  Erection bolts shall not be removed before other bolts are set.

11.5.10	Bolting up

	Final bolting of the members shall be done after the defects have been rectified and approval of joints obtained.

	The bolts shall be tightened starting from the centre of joint towards the edge.

11.5.11	Planing of Ends

	Planing of ends of members like column ends shall be done by grinding when so specified in the design.

	Planing of butt welded members shall be done after these have been assembled, the spare edges shall be removed with grinding machines or files.

	The following tolerances shall be permitted on member that have been planed.

	-	On the length of the member having both ends planed, maximum + 2 mm with respect to design.

	-	Level differences of planed surfaces, maximum 0.3 mm.

	-	Deviation between planed surface and member's axis maximum 1/1500.

11.5.12	Holes for Field Joints

	Holes for field joints shall be drilled in the shop to final diameters and tested in the shop, with trial assemblies.

	When three-dimensional assembly is not possible in the shop, the holes for field joints may be drilled in shop and reamed on site after erection, on approval by the Engineer in Charge.

	For bolted steel structures, trial assembly in shop is mandatory.

	The tolerance for spacing of holes shall be + 1 mm.




11.5.13	Tolerances

	All tolerances regarding dimensions, geometrical shapes and sections of steel structures, shall be as per Annexure B, if not specified in the drawing.

11.5.14	Marking for Identification

	All elements and members prior to despatch for erection shall be shop marked.

	The members shall be visibly marked with a weather proof light coloured paint.  The size and thickness of the numbers shall be chosen as to facilitate the indentification of members.

	For the small members that are delivered in bundles or crates, the required marking shall be done on small metal tags securely tied to the bundle, while the crates shall be marked directly.

	Each bundle or crate shall be packed with members for one and the same assembly; in the same bundle or crate, general utility members such as bolts, quests etc. may be packed.

	All bill of materials showing weight, quality and dimension of contents shall be placed in the crates.

	The members shall be marked with a durable paint, in a visible location, preferably at one end of the member so that these may be easily checked during storage and erection.

	All members shall be marked in the shop before inspection and acceptance.

	When the member is being painted, the marking area shall not be painted but bordered with white paint.

	The marking and job symbol shall be registered in all shop delivery documents (transportation, for erection etc.)

11.5.15	Shop Test Pre-assembly

	For steel structures that have the same type of welding the shop test pre-assembly shall be performed on one out of every 10 members minimum.

	For bolted steel structures, shop test pre-assembly is mandatory for all elements as well as for the entire structure in conformity with Clause 5.12.

11.6	Shop Inspection and Approval

11.6.1	General

	The Engineer in Charge or their representative shall have free access at all responsible times to the contractors fabrication shop and shall be afforded all reasonable facilities for satisfying himself that the fabrication is being undertaken in accordance with drawings and specifications.

	Technical approval of the steel structure in the shop by the Engineer in Charge is mandatory.

	The contractor shall not limit the number and kinds of tests, final as well as intermediate once, or extra tests required by the Engineer in Charge.

	The contractor shall furnish necessary tools, gauges, instruments etc. and technical non-technical personnel for shop tests by the Engineer in Charge, free of cost.






11.6.2	Shop Acceptance

	The Engineer in Charge shall inspect and approve at the following stages :

	The following approvals may given in shop :

	-	Intermediate approvals of work that cannot be inspected later.

	-	Partial approvals

	-	Final approvals

	Intermediate approval of work shall be given when a part of the work is preformed later :

	-	Cannot be inspected later

	-	Inspection would be difficult to perform and results would not be satisfactory.

	Partial approval in the shop is given on members and assemblies of steel structures before the primer coat is applied and includes :

	-	Approval of materials
	-	Approval of field joints
	-	Approval of parts with planed surfaces
	-	Test erection
	-	Approval of members
	-	Approval of markings
	-	Inspections and approvals of special features, like Rollers, loading platform mechanism etc.

	During the partial approval, intermediate approvals as well as all former approvals, shall be taken in to consideration.

11.6.3	Final approval in the Shop

	The final approval refers to all elements and assemblies of the steel structures, with shop primer coat, ready for delivery from shop to be loaded for transportation, or stored.

	The final approval comprises of :

	-	Partial approvals
	-	Approval of shop primer coat
	-	Approval of mode of loading and transport
	-	Approval of storage (for materials stored)

11.7	Painting and Delivery

11.7.1	Preparation of parts for shop painting

	Painting shall consist of providing one coat of red oxide zinc chromate primer to steel members before despatch from shop.

	Primer coat shall not be applied unless :

	-	Surface have been wire brushed, cleaned of dust, oil, rust etc.

	-	Erection gaps between members, spots that cannot be painted or where moisture or other aggressive agents may penetrate, have been filled with an approved type of oil and putty.

	-	The surface to be painted are completely dry.

	-	The parts where water of aggressive agents may collect (during transportation, storage, erection and operation) are filled with putty and provided with holes for drainage of water.

	-	Members and parts have been inspected and accepted

	-	Welds have been accepted.

	The following are not to be painted or protected by any other product :

	-	Surface which are in the vicinity of joints to be welded at site.

	-	Surfaces bearing markings

	-	Other surfaces indicated in the design.

	The following shall be given a coat of hot oil or any approved resistant lubricant only.

	-	Planed surfaces
	-	Holes for links

	The surfaces that are to be embedded or in contact with the concrete shall be given a cost of cement wash.

	The surfaces which are in contact with the ground, gravel or brick work and subject to moisture, shall be given bituminous coat.

	The other surfaces shall be given a primer coating.

	Special attention shall be given to locations not easily accessible, where water can collect and which after assembly and erection cannot be inspected, painted and maintained.  Holes shall be provided for water drainage and in accessible box type sections shall be hermetically sealed by welds.

	If specified elsewhere, in the schedule of quantities, the contractor shall paint further coats of red-oxide after erection and placing in position of the steel structures.

11.7.2	Packing, transportation, delivery

	After final shop acceptance and marking, the item shall be packed and loaded for transportation.

	Packing must be adequate to protect item against warping during loading and unloading.

	Proper lifting devices shall be used for loading, in order to protect items against warping.

	Slender projecting parts shall be braced with additional steel bars, before loading, for protection against warping during transportation.

	Loading and transportation shall be done in compliance with transportation rules.

	If certain parts cannot be transported in the lengths stipulated in the design, the position and type of additional splice joints shall be approved by the Engineer in Charge.

	Items must be carefully loaded on platforms of transportation means to prevent warping, bending or falling during transportation.

	The small parts such as fish plates, quests etc. shall be securely tied with wire to their respective parts.

	Bolts, nuts and washers shall be packed and transported in crates.

	The parts shall be delivered in the order stipulated by the Engineer in Charge and shall be accompanied by document showing :

	-	Quality and quantity of structure or members
	-	Position of member in the structure
	-	Particulars of structure
	-	Identification number job symbol.

11.8	Field Erection

11.8.1	The erection work shall be permitted only after the foundation or other structure over which the steel work will be erected is approved and is ready for erection.

11.8.2	The contractor shall satisfy himself about the levels, alignment etc. for the foundations well in advance, before starting the erection.  Minor chipping etc. shall be carried out by the contractor on his expense.

11.8.3	Any faulty erection done by the contractor shall be made good at his own cost.

11.8.4	Approval by the Engineer in Charge or their representatives at any stage of work does not relieve the contractor of any of his required guarantees of the contract.

11.8.5	Storage and preparation of parts prior to erection

	The storage place for steel parts shall be prepared in advance and got approved by the Engineer in Charge before the steel structures start arriving from the shop.

	A platform shall be provided by the Contractor near the erection site for preliminary erection work.

	The contractor shall make the following verifications upon receipt of material at site.

	-	for quality certificates regarding materials and workmanship according to these general specifications and drawings.

	-	Whether parts received are complete without defects due to transportation, loading and unloading and defects, if any, are well within the admissible limit.

	For the above work sufficient space must be allotted in the storage area.

	Steps shall be taken to prevent warping of items during unloading.

	The parts shall be unloaded, stored and stored so as to be easily identified.

	The parts shall be stored according to construction symbol and markings so that these may be taken out in order or erection.

	The parts shall be at least 150 mm clear from ground on wooden or steel blocks for protection against direct contact with ground and to permit drainage of water.

	If rectification of members like straightening etc. are required, these shall be done in a special place allotted which shall be adequately equipped.

	The parts shall be clean when delivered for erection.

11.8.6	Erection & Tolerances

	Erection in general shall be carried out as required and approved by the Engineer in Charge.

	Positioning and levelling of the structure, alignment and plumbing of the stanchion and fixing every member of the structure shall be in accordance with the relevant drawings and to the complete satisfaction of the Engineer in Charge.

	The following checks and inspection shall be carried out before during and after erection.

	-	damage during transportation
	-	accuracy of alignment of structures
	-	erection according to drawings and specifications
	-	progress and workmanship.

	In case there be any deviations regarding positions of foundations or anchor bolts, which would lead to erection deviations, the Engineer in Charge shall be informed immediately.  Minor rectifications in foundations, orientation of bolts holes etc. shall be carried out as part of the work, at no extra cost.

	The various parts of the steel structure shall be so erected so to ensure stability against inherent weight, wind and erection stresses.

	The structure shall be anchored and final erection joints completed after plan and elevation positions of the structural members have been verified with corresponding drawings and approved by the Engineer in Charge.

	The bolted joints shall be tightened so that the entire surface of the bolt heads and nuts shall rest on the member.  For parts with sloping surfaces tapered washers shall be used.

11.9	Final acceptance and handing over the structure

11.9.1	At acceptance, the contractor shall submit the following documents :

	-	Shop and erection drawings - either in tracings or reproducible.

	-	4 copies of each of the following :

		\-	shop acceptance documents
		\-	quality certificate for structurals, plates, etc. (electrodes, welding wire, bolts, nuts, washers etc.)
		\-	List of certified welders who worked on erection of structures.
		\-	acceptance and intermediate control procedure of erection operations.
11.9.2		Approval by the Engineer in Charge at any stage of work does not relieve the contractor of any of his required guarantees of the contract.

11.10	Method of Payments

11.10.1	Payment for steel work shall be made on basis of admissible weight of the structure accepted, the weight being determined as described in such Clause 10.10.2 below :

	The rate for supply, fabrication and erection, shall include cost of all handling and transportation to Owner's store/site o work where supply and fabrication only are involved, trimming, straightening, edge preparation, preparation and getting reviewed of fabrication drawings, and providing one or more coat of Red-oxide zinc chromate primer as specified in the schedule of quantity.
	In the case, Owner supplies materials the rate shall include cost of steel materials taking delivery of the materials, from owner's store all handling and rehandling, loading and unloading, transport to site or work, returning of surplus materials to owner's stores etc. complete as well as the cost of all handling and transport, scaffolding, temporary supports, tools and tackles, touching up primer coat, grouting etc.

11.10.2		The actual lengths installed shall be measured and the weight of structural material/plate shall be calculated wherever necessary on the basis of IS handbook.  If sections are different from IS section, then manufacturers handbook shall be adopted.  No allowance in weights shall be made for rolling tolerance.

11.10.3		Sections built out of plates, structural shall be paid on the actual weight incorporated except for gussets which will be paid on the weight of the smallest rectangle enclosing the shape.  No deductions shall be made for skew cuts in rolled steel sections.

11.10.4		Welds, bolts, nuts, washers, etc. shall not be measured.  Rate for structural steel work shall be deemed to include the same.

11.10.5		No other payment either for temporary works connected with this contract or for any other item such as welds, shims, pacing plates etc. shall be made.  Such item shall be deemed to have been allowed for in the rate quoted for steel work.

11.11	Grouting of Pockets

11.11.1		Grouting of pockets and under base plates will be done only after the steel work has been levelled and plumbed and the bases of stranchions are supported by steel shims.  The space below the base plate and pockets shall be thoroughly cleaned.

11.11.2		The mortar used for grouting shall not be leaner than 1:2 (1 cement : 2 sand) (grade 300 in case of concrete) and shall be mixed to the minimum consistency required.  It shall be poured under suitable head and tamped until the space has been completely filled.

11.12		Tolerances allowed in the erection of plant building without cranes

		The maximum tolerances for line and level of the steel work shall be + 3.00 mm on any part of the structure.  The structure shall not be out of plumb more than 3.5 mm on each 10 M. section of height and not more than 7.0 mm per 30 M. section.

		These tolerances shall apply to all parts of the structure unless the drawings issued for erection purposes state otherwise.


12.0    	SURFACE DRAINAGE
 
12.1	All drainage lines passing under building, in exposed position above ground e.g. basement ceiling etc. shall be cast iron pipes (Heavy Water Quality). Position of such pipes shall generally be shown on the drawings.

12.2  	Cast iron pipes shall be spigot  & socket   (S&S) centrifugally spun iron pipes conforming to I.S.  1536. (Class  LA) suitable for premoulded rubber  joints  Tyton joints. Quality certificates shall be furnished.

0. 	Fittings e.g. bends, Tees, Y, reducers used for C.I.  drainage pipe system shall conform to I.S.1538  (Heavy  class). Wherever possible junction from branch pipes shall be made by a Y tee.
















LIST OF CODES



The materials and workmanship shall be in accordance with the requirement of the appropriate IS code wherever applicable together with any building regulations or bye-laws governing the works.

The following list is included for guidance only and the omission from the list does not relieve the contractor from compliance therewith :


	IS 1200
	:
	Mode of measurement.

	IS 269
IS 3812, 1981
	:

	Ordinary portland cement.
Flyash for use as pozzolana and admixtures,

	IS 2386
	:
	Method of test for aggregate for concrete.

	IS 516
	:
	Method of test for strength of concrete

	
	
	Coarse and fine aggregate from natural sources for concrete.

	IS 1077, 1970

	:
	Method of test for Bricks.

	IS 456
	:
	Code of practice for plain and reinforced concrete.

	IS 1597
	:
	Code of practice for construction of stone masonry.

	IS 1597 PART 1
	:
	Code of practice for construction of rubble stone masonry.

	IS 1130
	:
	Marble (blocks, slabs and tiles)

	IS 287
	:
	Recommendation for maximum permissible  moisture contents of Timber used for different purposes.

	IS 1141
	:
	Code of practice for seasoning of timer.

	IS 6313 PART 2
	:
	Anti-termite measures in buildings, pre-constructional chemical treatment measures.

	IS 2571
	:
	Code of practice for laying in situ cement concrete flooring

	IS : 210
	:
	Gray Iron Castings

	IS : 226
	:
	Structural Steel (Standard Quality)

	IS : 451
	:
	Technical Supply Conditions for Wood Screws

	IS : 800
	:
	Code of Practice for Use of Structural Steel in General Building Construction 

	IS : 806
	:
	Code of Practice for Use of Steel Tubes in General Building Construction

	IS : 813
	:
	Scheme of Symbols for Welding

	IS : 814
	:
	Covered Electrodes for Metal Arc Welding of (part I & II) Structural Steel

	IS : 816
	:
	Code of Practice for Use of Metal Arc Welding for General Construction in Mild Steel

	IS : 822
	:
	Code of Practice for Inspection of Welds


	IS : 961
	:
	Structural Steel (High Tensile)

	IS : 1024
	:
	Code of Practice for Use of Welding in Bridges and Structures Subject To Dynamic Loading

	IS : 1030
	:
	Carbon Steel Casting for General Engineering Purposes

	IS : 1120
	:
	Coach Screws

	IS : 1161
	:
	Steel Tubes for Structural Purposes

	IS : 1182
	:
	Recommended Practice for Radiographic Examination of Fusion Welded Butt joints in Steel Plates

	IS : 1363
	:
	Black Hexagon Bolts, Nuts and Lock Nuts and Black Hexagon Screws


	IS : 1365
	:
	Slotted Countersunk Screws


	IS : 1367
	:
	Technical Supply Conditions for Threaded Fasteners


	IS : 1915
	:
	Code of Practice for Steel Bridges

	IS : 2016
	:
	Plain Washers

	IS : 2062
	:
	Structural Steel (Fusion Welding quality)


	IS : 3757
	:
	Specification for High Tensile Friction Grip Bolts

	IS : 5624
	:
	Specification for Foundation Bolts

	IS : 3063
	:
	Single Coil Rectangular Section Sprint Washers for Bolts, Nuts and Screws


	IS : 3443
	:
	Crane Rail Sections

	IS : 3600
	:
	Code of Practice for Testing of Fusion Welded (part I) joints and Weld Metal in Steel

	IS : 4923
	:
	Hollow Steel Sections for Structural Use


	IS : 6227
	:
	Code of Practice for Use of Metal Arc Welding in Tabular Structure

	IS : 801
	:
	Code of Practice for Use of Cold Formed Light Gauge Steel Structural Members in General Building Construction

	IS : 811
	:
	Specifications for Cold Formed Light Gauge Structural Steel Sections.

	IS : 823
	:
	Procedure Coat for Metal Arc Welding of Mild Steel

	IS : 1024
	:
	Code of Practice for Welding of Structure Subject To Dynamic Loading

	IS : 1261
	:
	Code of Practice for Seam Welding in Mild Steel

	IS : 1323
	:
	Code of Practice for Oxy Acetylene Welding for  Structure Work in Mild Steel.

	IS 73
	:
	Paving bitumen.

	IS 702
	:
	Industrial Bitumen

	IS 1322
	:
	Bitumen felts for waterproofing and damp proofing.

	IS 1609
	:
	Code of practice for laying damp proof treatment using bitumen felts.

	IS 13711 & 13712
	:
	Ceramic tiles

	IS 13630 Part 1 to 13
	:
	Testing for Ceramic tiles

	IS 104
	:
	Specification for ready mixed painted, brushing, zinc chrome, priming.

	IS  137
	:
	Ready mixed paint,  brushing, matt or egg-shell flat, finishing, interior to Indian standard colour as required.

	IS 5410
	:
	Cement paint, colour as required.

	IS 6241
	:
	Method of test for determination of stripping value of road aggregate.

	IS 2720
	:
	Density test of aggregate.




PREAMBLE TO SPECIFICATIONS

GENERAL
The conditions of contract and the drawings shall be read in conjunction with the specifications and matters referred to, shown or described in one are not necessarily repeated in the other.  These specifications are comprehensive but may exceed the requirements of this project. Any ambiguity between the General Specifications, the Bill of quantities and contract drawings, shall be referred to the Engineer in Charge for clarification not later than 10 days before the date fixed for delivery of Tenders.  Any ambiguity may be referred to the Engineer in Charge after signing of the contract and Engineer in Charge shall give a ruling which shall prevail.  No claim for additional cost due to above, however, will be entertained.

Notwithstanding the sub-division of the specification into various headings, every part of it is to be deemed supplementary to every other part and is to be read with it, so far as it may be practicable so to do, or when the context so admits.

In this contract, reference is made to the Indian Standards or CPWD specification as approved by  Engineer in Charge and these references shall be deemed to include the latest editions or issue of standards, specifications or By-Law including all revisions upto the date of invitation of Tenders.  The contractor shall ensure that all materials and workmanship in so far as they apply to this contract shall comply in every specifications or any other equivalent or specification approved by the Engineer in Charge.

The Contractor shall keep at site copies of all relevant standards and codes of practice referred in these specifications throughout the period of contract.  These shall be the latest editions and shall include all revisions/addendums thereof.

Approved Manufacturers: Names of approved manufacturers are given in the specifications.

Reference in the specifications to approved manufacturers shall be construed as establishing a standard of quality and not as limiting competition.

The Contractor shall include in his prices for supplying the item or materials from the approved manufacturers listed or equal and approved.

All items or materials shall be delivered to the site in the manufacturers original unopened containers with the manufacturers brand and name clearly marked on.

All items or materials shall be assembled, mixed, fixed, applied or otherwise incorporated in the works in accordance with the printed instructions of the manufacturer of the item or materials.

Date of construction to be written on all respective items for monitoring curing.

Contractor shall follow the pour card/check list for all the concrete/finishing items on prescribed formats.



EARTH WORK AND EXCAVATION

· The rate of items in this section to include:

1. Site clearance such as clearing of shrubs, brushwood, undergrowth, roots and small trees not exceeding 30cm in girth measured at 1m above ground.
1. Setting out the work, profiles, bench marks etc.
1. Excavation either straight or curved in plan or to any desired shape.
1. Provision of adequate barriers, Signages, lighting, and gangways across excavated area open trenches etc. for protection of workmen and public.
1. Getting out and throwing spoil clear of area being excavated or disposing clear of edge of excavation to avoid falling in, as directed by the Engineer in Charge.
1. Filling back by the sides of foundations in plinth and in areas within site where required in layers, and consolidating and disposing off surplus soil as directed.
1. Trimming all sides, plumb and square, levelling all bottoms, clearing out loose earth, slips and falls from excavations before concreting.
1. Work at all depths and locations, unless otherwise specified.
1. Bailing, pumping out or removing all water which may accumulate in the excavation from all causes.
1. Necessary shoring, strutting, battening, benching.
1. Signing guarantee Performa for anti-termite treatment i.e. satisfactory performance for minimum of 10 years from the date of final completion of project.
1. Conducting laboratory or field test for soil compaction.
1. Compacted volume of earth shall be measured for payment at true location of filling/ back filling. All excavated material shall be the property of the owner.
1. All excavated material shall be the property of the owner.








MASONRY WORK:
· The rates for all items under this section to include:

1. All scaffolding, platforms, ladders, staging and plant required in the execution of work to any height or depth and lift.
1. Hacking and roughening of concrete or other surfaces in contact with masonry for bondage.
1. Leaving out dowels from concrete members for anchorage.
1. Labour providing in beam bed blocks of concrete.
1. Rough cutting and waste.
1. Levelling up and preparing tops of walls for damp proof courses, plinth beams, precast units etc.
1. Raking out joints to specified depths either for plaster or pointing or finishing the joints flush as the work proceeds, as directed.
1. Bedding and pointing wall planes, cills, lintels etc. in or on walls, bedding and pointing drops, window and like structures in cement mortar.
1. Forming chases for edges of concrete floors or other units, for sealing in or other waterproofing layers etc.
1. Holes (cut and formed or left), for fixing pipes, bolts and other inserts and making good including grouting if necessary.
1. Building in holdfasts and such other inserts.
1. Work in steps, pillars (round and squared) and also in circular work.
1. Keeping the work well wetted for ten days.
1. Work at all heights, depths and locations, unless otherwise mentioned.
1. Work in parts / joining old / new work including, toothing applying cement slurry etc complete.
1. Washing and cleaning of brick surface with such chemical as are deemed necessary by the Engineer in Charge for any efflorescence observed in the brick work.
1. Opening for exhaust fan/ rain water pipes/ spouts etc as shown in drawing and/ or as directed at site. No deduction for such opening shall be made.
1. Layout and layout course with flat brick/brick on edge.
1. Any efflorescence observed in Brick Work should be watched on with clean water and treated with such chemicals as are deemed necessary by Engineer in Charge. The Brick Work shall be dismantled if deemed necessary by Engineer in Charge and rebuilt with new bricks including making good all disturbed and damaged work.
1. All the provisions mentioned in schedule of owner supply material as mentioned in General Conditions of Contracts.









CONCRETE-PLAIN OR REINFORCED:
· The rates for all items under this section include :
1. Ordinary Portland Cement (Grey) shall be arranged by Contractor. Generally all concrete work shall be as per IS-456 (latest edition) characteristic strength (28 days) shall be 20 N/sq. mm, 25 N/Sq mm, 30 N/Sq mm and  35N/sqmm as may be specified on drawings. The rate of all items to include for mix designs for various strengths and workability and routine cube testing at various stages for strength as required. No extra will be paid for admixtures, the use of which shall be approved by the Engineer in Charge. The rates shall include for providing all materials, mixing, placing, cutting, finishing, placing inserts, holding down bolts and flanges etc. as shown in drawings at correct location level with required changes in form work, reinforcement etc., complete. The Contractor shall use mixtures for all RCC works and all concrete shall be machine vibrated. Formwork and reinforcement are measured separately. All concrete shall be with 20mm and down graded nominal size stone aggregates except specified otherwise. Curing of the concrete shall be as per IS-456.
1. Reinforcement steel shall be arranged by Contractor. The rate of reinforcement work shall include for handling / storing clearing of rust, straightening, bending and placing, binding, fixing in proper position at any height/level with 18 gauge annealed binding wires, necessary chairs, spacer bars, wastage and cement mortar cover blocks at proper positions to maintain proper cover as per IS-456. Reinforcement shall be bent in accordance with IS-2502.
1. Inverted cantilever, Circular / Curved and slopping members and slab.
1. Holes and openings in RCC slab/walls, parapet, masonry works, pockets in machine foundation, beam, parapets, for rainwater pipe or spouts and plumbing pipes shall be left at the time of concrete casting or raising masonry and making good after fixing fixtures.
1. If in the opinion of the Engineer in Charge, any surface other than specified for obtaining patterns in exposed surface in concrete under specific items, is asked to be left unrendered and painted, then the item will not be measured  as item concerning exposed surface and no extra for any reason will be allowed.
1. Jointing new work with the existing concrete/brickwork of walls, roof, floor, plaster etc. for any mortar. Dismantling work if and where required as per Architect’s/ Engineer in Charge’s instructions shall be paid on Contract Item rates which includes stacking of serviceable and disposal of unserviceable materials within the compound.
1. Reinforcement shall be paid separately as per the bar bending schedule, to be prepare by the contractor at his own cost and approved by the Project Manger. The weight shall be taken as per as per IS Code for the particular diameters. Rates quoted for reinforcement shall include for cutting,  bending and reinforcement bars in any shape, hoisting to all leads and lifts and placing in any position as per detailed drawings, including providing precast cement concrete cover blocks of required thickness for keeping bars in position. 18 gauge binding wire for tying for reinforcement shall be provided by the contractor. The contractor should cover for this in his overall rate for the reinforcement rates. 
1. Generally in items for form work rate to include for form work, centring, shuttering, boxing propping including special nuts, bolts etc. in perfect line, level, plumb and if required to provide camber, slope and removal thereof. Colourless shuttering oil or grease of approved quality shall be applied to forms before placing steel. Rate to include for any shapes including chamfering residues, grooves, drip moulds etc. Mode of measurement shall be in sqm regardless of shape, size and thickness of members. Stripping time for the formwork, centring and dropping shall be as per IS-456.
1. Work at any heights & levels irrespective of individual storey.
1. Work in narrow widths, Piece mill/ small work, screeding under floor etc.
1. All staging and scaffolding  work shall  comprise of  MS .Pipes /  Structural steel sections  with  necessary coupling arrangement.  (  NO WOODEN  BALLIES / PROPS  WILL BE PERMITTED). Adequate  size   foundation blocks / base plates shall be provide below  staging members to disperse the loads as per the founding strata.
1. Contractor shall set up on site concrete pump, mixtures, hoists, passenger elevator, automatic microchips controlled Batching plant of capacity 30 cum per hour or more complete with silos/ stock piles for cement and aggregates, and also a D.G. set to be provided for uninterrupted supply of concrete.
1. Providing grooves, drip moulds, moulds in RCC members as per drawing. 
1. All the provisions mentioned in schedule of owner supply material as mentioned in General Conditions of Contracts.

FLOORING/DADO/CLADDING:
· The rates for all items under this section include :
1. Use and waste of all temporary fillets, side forms, templates, moulds, straight edges etc.
1. Final preparation of the base, sub-grade or sub-floor including trimming of the base to remove slight undulations, if necessary.
1. Cleaning and watering the surface immediately before laying the floor.
1. Providing bedding layer of mortar as specified, in the case of slabs, tiles etc. to correct levels and slopes as called for.
1. Cutting, Rubbing and Tinoxide (mirror) polishing wherever applicable. Rounding of corners, edges, and junctions of floor with skirting or dado.
1. Necessary cutting for Electrical switch boxes/ lift boxes, sinks, mixers, taps, gratings/floor trap jali etc.
1. Providing and applying silicon sealant between the joints of floor & dado, arround bath tub and wash basine etc. 
1. Forming rounded recess in the floor where called for.
1. Providing grooves chamfering noising, edge polishing etc where shown in the drawings.
1. Work in narrow widths, bands, architraves, curved surfaces, set backs, offsets, pattern and design at all heights and locations, unless otherwise mentioned.
1. Curing, protecting and cleaning all surfaces as specified.
1. Leaving or chasing recess for skirting to match with plaster surface, bends, steps etc. on walls/ concrete and making them good after finishing of the wall.
1. Payment shall be made only for the finished dimension actually measured at site of work.
1. Matching grains/veins for different finishing items.
1. Protection (in required manner) & precaution to avoid any damage of flooring, dado, risers, treads etc. Any damage shall be repaired at contractors expenses. 
1. Cost of pre polishing (Tinoxide)/mirror wherever pre polished stones are specified.
1. No work shall be started until the concealed piping drains etc. Are laid by other agencies. Prior to commenc9ing any finishing surfaces, levels and the slopes to drains shall be got approved, in writing by the Project Manger. Further to do so may result in demolishing the finished surface and redoing the work, all at contractors expenses   
1. Laying floors to required slope in any size and shape of panels, pattern & design of panels. The strips shall be paid for separately if not included in the nomenclature of the item wherever these specified to be noted.
1. Cladding on trap door of bathtub with arraldite.
1. Fixing of clamp shall be with fashner (as approved by Engineer in Charge) in case of RCC and in Brick Work pocket (100mmX75mmX75mm) shall be made and filled by concrete with non shrinkage compound (as approved by Engineer in Charge) mixed in it. 
1. Work shall be carried out at any elevations all heights, levels, leads and lifts.

1. Use of all scaffolding and cradles, dust seats and other coverings for fittings, furniture, floors etc. (for all heights and locations)
1. Panting and Polishing on stone/wood/structural steel prior to handing over.
1. All the provisions mentioned in schedule of owner supply material as mentioned in General Conditions of Contracts.


FINISHES:
· The rates for all items under this section include :
1. Making all construction and expansion joints, curving, curing.
1. Making grooves of any pattern as per drawings or as directed by the Project Manger in plaster and dados including rounding of junctions with floors.
1. In case of wall plaster, dado and skirting, raking out joints, cleaning the surfaces, application of cement slurry, applying plaster, skirting and dado treatment unless otherwise specified.
1. Work on patches, narrow widths, small quantities, curved surfaces, projected/ resets bands, setbacks, offsets, corbels, architraves etc.
1. Repairing and finishing the junctions of skirting and dado, with relevant mortar/finish.
1. Finishing the chases, edges of electrical fittings and boxes etc.
1. Use of all scaffolding and cradles, dustsheets and other coverings for the protection of fixtures, fittings, furniture, floors etc. (for all heights and locations).
1. Grooves, bands in plaster, on RCC bands, drip coarse etc. in plaster works as per directions.
1. Cleaning of paint splashes, drops or dirt, glasses, joinery, electric fittings etc., including washing the floor and leaving the premises neat and clean.
1. Work shall be carried out at any elevations all heights, levels, leads, lifts.
1. Enamel paint application by spray  method.
1. Cutting line of two different finishes should be in line.
1. All the provisions mentioned in schedule of owner supply material as mentioned in General Conditions of Contracts.
		
WOOD WORK:
· The rates for all items under this section include :

1. All timber shall be of Ist class quality as described and indicated on drawings and schedules, shall be uniform in texture, free from large loose heads or cluster knots, injurious open shakes, bore holes, soft or spongy spots, hollow pockets and all other defects and blemishes. The size shown or described are to be taken as net sizes when finished, and cubic contents of wood as actually fixed would be measured.
1. All framing and other concealed wood members shall be sound wood or approved specials and shall be well seasoned. Wood more than 12% moisture content shall not be used in any part of the structure. 
1. All joints shall be approved by Project mangers and according to the best practice. All joinery work shall be glued with best quality synthetic waterproof adhesive Fevicol or equivalent make as approved.
1. All woodwork in contact with masonry/ R.C.C shall be painted with approved antitermite paint before placing in position. Care shall be taken to keep the exposed surface clear. All concealed wood members shall be painted with applying Anti-termite and fire retardant (viper) paint.
1. Fixing the frames / rough grounds by using  holdfasts, anchor fasteners, screws, nut and bolts etc.
1. The work shall have to be executed at any heights and levels.  
1. All the provisions mentioned in schedule of owner supply material as mentioned in General Conditions of Contracts.
		



STEEL WORK:

· The rates for all items under this section include :

1. Steel forging, reducing to required shape, size and figure, drilling, tapping, counter sinking for screws, filling etc. and satisfactory workmanship required to fabricate, finish, erect and fix in position, all structural steel and iron in a good and perfect manner.
1. Providing all bolts and nuts including holding down and anchor bolts, round, squared or tapered washers, anchor plates, rivets, packing pieces, gusset plates, cleats, wedges, brackets, separators etc. (net weight to be computed and paid).
1. All wastage’s and cut pieces.
1. Welding as per specifications and drawings but weight of welds not to be paid.
1. Weight of various members to be taken as standard ISI weights. No allowances being made for rolling margins in steelwork.
1. Providing all spikes, nails, service bolts, clamps, jigs etc.
1. Making all necessary templates, patterns moulds and platforms for layout etc.
1. All smithy work, unloading, getting in, hoisting, erecting and fixing in position at all heights and locations. 
1. Painting two top coat of Red oxide primer before hoisting and erecting in position.
1. The priming coat is required to be of high grade loosing approved quality of  Red Oxide primer to provide a coating having a good rust preventive properties and shall adhere well to the metal surfaces, affording a good foundation for subsequent coats. 
1. All the provisions mentioned in schedule of owner supply material as mentioned in General Conditions of Contracts.

		
WATER PROOFING:
· Waterproofing work shall be carried out by the specialise agency as approved by Architect/ Engineer in Charge. 
· The rate of all relevant items of water-proofing covered under this section to include:

1. Cleaning and preparation of surface for laying waterproofing, insulation and other treatments. 
1. All cutting, trimming, dressing and waste.
1. Treatment of down take pipes, and other obstructions as shown.
1. Providing 50x50, size chase in wall, parapets etc. at 300mm height from floor finish level for tucking ends of vertical layers of the treatment, filling up the chase with cement mortar 1:4 and preparing a drip mould as per detailed drawing just above the chase.
1. Sealing all joints, corners, junctions of pipes and masonry/ concrete with epoxy putty.
1. Curing/ wetting the surface at least for 10days and gunny bags to be spread wherever required before applicant of subsequent coat.
1. Tapecrete is cementitious polymerised compound manufactured in India in collaboration with FPC Composites Ltd., Canada.
1. Work in narrow widths, junctions and at all locations as shown.
1. Work at all heights and depths.
1. 72 hours Pond testing of treated areas to the satisfaction of Engineer in Charge.
1. Signing guarantee Performa for waterproofing treatment for 10 years on non judicial stamp paper.
1. Hydro testing for under ground and over head water tanks. 
1. All the provisions mentioned in schedule of owner supply material as mentioned in General Conditions of Contracts.
1. Mode of Measurements. 
  a)	Terrace
All measurements will be for roof area only as measured on plan and no additional area for vertical tucking/embedding upto 300mm right from top of finish, providing and making gola where ever required shall not be paid extra. The contractors rate will be inclusive of all these to make the work complete.
1. Toilet blocks
Floor: Area of the toilet blocks shall be measured by length x breadth between wall.
Vertical side. The actual area treated shall be measured by length x height.
1. Injection Treatment
Floor: The total area of raft/ floor including the area below walls and projections and projections of treatment, if any shall be measured.
1. Walls: Actual area treated shall be measured.

Annexure
The Contractor shall indicate in the following table the maximum consumption of cement to be used for the design mix concrete however the minimum has already been mentioned.

	Grade
	Min. Consumption of Cement
	Max. Consumption of Cement

	M 150
	240
	

	M 200
	300
	

	M 250
	300
	

	M 300
	300
	

	M 350
	340
	

	
	
	

	
	
	

	
	
	

	
	
	




LIST OF APPROVED MAKES OF MATERIALS


1.	Chlorpyriphos			-	DE-NOCIL, Cynamide or as approved  
						
2.	Cement bonded board		-	`BISON' by NCL or as approved

3.	Structural Sealant 		-	Wacker, Dow Corning, GE or as approved

4. 	Structural Steel			-	SAIL, TISCO or as approved

5.	Glass				-	Saint Gobain, Modi Guard, Tata Aashi, Triveni 
						or as approved

6. 	Aluminium Sections		-	Hindalco, INDAL (Indian Aluminium Co. Ltd.) 

	 
7.	Building Lime			-	Satna

8	White washing lime		-	Dehradun

9.	P.V.C.Pipes			-	Garware Plastics

10.	Polysulphide sealant		-	Pidilite, Chemetall-Rai

11.	Wax Polish			-	Mansion

12.	Paints				-	Asian Paints, ICI, Nerolac

13.	Water proof cement paint	-	Snowcem India Ltd 

14.	Water proofing compound	-	CICO, STP

15.	Textured Finish			-	Spectrum, Unitile

16	Bitumen Impregnated 
	Board				-	Shalitex

17.	PVC water bars			-	Fixopan

18.	Fire Retardant paint		-	Viper

19	Grey cement 43 Grade	-	Vikram J.K, L & T

20.	White Cement			-	Birla, J&K

21.	Polyethylene back up rod	-	Supreme Ind. Ltd.

22.	Gypsum board.			-	India Gypsum Ltd, Boral Plaster Board.

23.	False celling members		-	Gyp. Steel of India Gypsum Ltd.
	
24.	CI. Pipe. (Class LA)		-	Kesoram of Kesoram Spun Pipes and Foundaries,
						Electro Steel of Electro steel Casting Ltd.

25.	Cement concrete chequired tiles	-	Nitco.

26.	Epoxi				-	Fosroc, STP

27.   	Laminate			-	 Alfa Ica, Greenlam,  Merino

28.	Ply Board/ Plywood             	- 	Duro, Donear, Archidply, Alpro, Jyoti

29.	Cement bonded board		-	`BISON' by NCL or as approved

1.       Concrete admixture		-	Fosroc, STP.

31.	Construction Chemicals		_	Frosroc, Sika			


Note:	In the List of recommended above, out of makes mentioned in the list, only 1st make shall be quoted for and used. However if due to non-availability or any other technical reasons, the alternative make is allowed, it shall be subject to price adjustment.

 

 

LIST OF SPECIALIST VENDORS

A.	Water Proofing Treatment
1.		Iit Soft Pvt. Ltd.
		A-1/308, Safdarjung Enclave
		New Delhi – 110029, Ph : 6175302, 6711736, 6711654. Fax: : 6185974

2		Pioneer Aqua.
33 – 34, S-36, DLF Qutab Enclave, Phase- III
Gurgaon. (Haryana)
Ph : 6351413, (M) : 9810122300.

3.		Roofers  Combine  (India)  Pvt.  Ltd.
Grover Mansion, Fourth Floor,
3/17 Asaf Ali Road, New Delhi – 110 002
Tel.: 3262413, 3285322, 3284256
Fax: 011-3284256 

1.            Tristar International
104, Westend Marg
Saidulajab, (Opp. C.I.S.F.
Mehrauli Badarpur Border Road
New Delhi 110030
Ph : 6563734
 
B.	Antitermite Treatment
                                  Pest Control India
C – 160, Greater Kailash – I,
(Basement), New Delhi – 110 048 
Tel.: 6479450, 6470804

	2.	Pest Control Operations 
	3.	Pest & Insect Control, India
1. Pest out Services,
	C-5, Mansodpur Market, Vasant Kunj, 
	New Delhi-110070. Tel : 6892302/6896485

1. Aluminium Works
1.	Alkarma,
57, Najafgarh Road, New Delhi 110 015
Tel: 546 3730, 545 0709
Fax: 543 6292

2.         Crystal Corporation
	Plot 16, Andheri Co-op Society Ltd.
V. P. Road, Off. S. V. Road, Andheri (W)
Mumbai 400 058 , 
Tel: 621 1950, 621 2896, Fax: 628 4942

Note:	In the List of recommended above, out of makes mentioned in the list, only 1st make shall be quoted for and used. However if due to non-availability or any other technical reasons, the 
            alternative make is allowed, it shall be subject to price adjustment






SPECIFICATIOON FOR SPECIALIZED WORKS

SPECIFICATION FOR AIRCONDITIOING WORK


1.  SHEET METAL WORKS AND ACESSORIES

2. SCOPE

3. The scope of this section includes supply, fabrication, installation & testing of all sheet metal ducts, supply, installation, testing & balancing of all grills & diffusers as per specifications & drawings. Except as otherwise specified all ductwork and related items shall be in accordance with these specifications. Duct work shall mean all ducts, casings, dampers, access doors, joints, stiffeners and hangers

4. DUCT MATERIAL
5. The ducts shall be fabricated from galvanized steel sheets class VII – light coating of Zinc conforming to ISS: 277-1962 (REVISED) and with a galvanizing thickness of nominal a80 GM. Per SQM surface area.

6. Only new, fresh, clean (unsoiled) and bright GI sheets? Aluminium shall be used. The Owner / Consultants reserve the right to reject- summarily sheets not meeting these requirements. Fabrication of ducts shall be through lock formers.

7. 18.3	All duct work, sheet metal fabrication unless otherwise directed, shall strictly meet requirements as described in IS:655-1963 with Amendment- I (1971 Edition)

	Longer size of Duct

	Sheet Thickness GI (MM)

	Type of Joints

	
Branch

	Upto 750
	0.63
	GI Flange
	-


	751-1000
	0.80
	25x25x3 mm angle iron frame with 8mm Dia nuts & bolts
	25x25x3MM @1M

	1001-1500
	0.80
	40x40x5 mm angle iron frame with 8mm Dia nut & bolts
	40x40x50MM @ 1M

	1501-2250

	1.00
	50x50x5 mm angle iron frame with 10 mm Dia nuts & bolts at 125mm center
	40x 40x3mm@1.2m  to be braced diagonaly

	2251&above

	1.25
	50x50x6 mm angle iron frame with 10mm Dia nuts & bolts at 125mm center
	


8. Duct larger than 450 mm shall be cross broken, duct sections upto 1200mm length may be used with brancing angles omitted.

9. 18.5	 Changes in section of ductwork shall be affected by tapering the ducts with as long a taper as possible. All branches shall be taken off at not more than 45 deg Angle from the axis of the main duct unless otherwise approved by the Engineer-in-charge.

10. 18.6 	All ducts shall be supported from the ceiling/slab by means of M.S.angle at the bottom of size 40 mm x 40 mm x 6mm for sizes upto 1500 mm at 3m intervals. Above size 1500 mm upto 2250, support shall be provided with 10 mm dia. MS rod and MS angle size 50 mm x 50 mm at bottom at 2.5 m intervals. Above size 2250 mm support shall be provided with 12 mm dia MS rod and MS angle size 50 mm x 50 mm at bottom.


11. 18.7	All ducts shall be fabricated and installed in workman like manner, generally conforming to relevant BIS codes. Round exposed ducts shall be die formed for achieving perfect circle configuration

12. 18.8	Ducts so identified on the drawings shall be acoustically lined and thermally insulated as described in the section ‘Insulation’ and as indicated in ‘Schedule of Quantities. Duct dimensions shown in drawings are overall sheet metal dimentions inclusive of the acoustic lining where required and indicated in ‘Schedule of Quantities’. 


13. 18.9	Ducts shall be straight and smooth on the inside with neatly finished joints. All joints shall be made air tight.


14. 18.10 All exposed ducts upto 60 cm width widthin conditioned spaces shall have slip joints. The internal ends of the slip joints shall be in the direction of airflow. Ducts and accessories within ceiling spaces visible from air conditioned areas shall be provided with two coats of matt black finish paint.

15. 18.11	Change in dimensions and space of ducts shall be gradual. Air turns shall be installed in all vanes arranged to permit the air to make the turn without appreciable turbulence.

16. 18.12	 Ducts shall be fabricated as per details shown on drawings. All ducts shall be rigid and shall be adequately supported and brace where required with standing seams, tees of ample size to keep the duct true to shape and to prevent buckling, vibration or breaking.

17. 18.13 All sheets metal connections, partitions and plenums required to confine the flow of air to and through the filters and fans shall be constructed of 18 Gauges GSS thoroughly stiffened with 25mm x25mmx3mm angle iron braces and fitted with all necessary inspection doors as required to give access to all parts of the apparatus. Doors shall be not less than 45cm x45cm size.

18. 18.14	 Plenums shall be panel type and assembled at site. Fixing of MS angle iron flanges of duct pieces shall be with rivet heads inside i.e. Towards G.S. sheet and riveting shall be done from outside.

19. 18.15	 Rubber gasket 3mm thick shall be used between duct flanges and between duct and duct supports instead of felt in all ducting installation for complete sealings.

20. 18.16	 During the construction, the Contractor shall temporarily close duct openings with sheet metal covers to prevent debris entering ducts and to maintain opening straight and square, as per direction of Engineering-in-Charge.

21. 18.17	Great care should be taken to ensure that the duct work duct work does not extended outside and beyond height limits as noted on the drawings.


22. 18.18	All duct work shall be of high quality approved galvanized sheet steel guaranteed not to crack or peel on bending or fabrication of ducts. All joints shall be tight and shall be made in the direction of air flow. The ducts shall be re-inforced where necessary, and must be secured in place so as to avoid vibration of the duct on its support.

23. 18.19	All air turns of 45 degrees or more shall include curved metal blades or vanes arranged so as to permit the air to make the abrupt turns without an appreciable turbulence. Turning vanes shall be securely fastened to prevent noise or vibration. All ducts shall be fabricated and installed in accordance with modern design practice. The sheet metal gauges and fabrication procedures as given in I.S.S/ specifications shall be adhered to and shall be considered as an integral part of these specifications.

24. 18.20	The duct work shall be varied in shape and position to fit actual conditions at building. All changes shall be in accordance with accepted duct design and subject to the approval of the engineer-in-charge. The Contractor shall verify all measurements at building and shall notify the Engineer-in-Charge of any difficulty in carrying out his work before fabrication.

25. 18.21	Sponge rubber or approved equal gasket shall be installed between all connections of sheet metal ducts to walls. Sheet metal connections shall be made to walls and floors by means of galvanized steel angles anchored to the building structure with anchor bolts and with the sheet bolt to the angles. Sheet metal connections shall be as shown in the drawings or as directed by Engineer-in- Charge.

26. 18.22	All ductwork shall be independently supported from building construction. All horizontal ducts shall be rigidly and securely supported, in an approved manner, with trapeze hangers formed of galvanized steel rods and galvanized steel angle/channel under ducts. All vertical ductwork shall be supported by structural members on each floor slab. Duct supports may be through galvanized steel insert plates left in slab at the time of slab casting. Galvanized steel cleat with a hole for passing the hanger rods shall be welded to the plates. Trapeze hanger formed of galvanized steel rods and angles / channels shall be hung through these cleats. Wherever use of metal insert plates is not feasible, duct support shall be through dash / anchor fasterner driven into the concreat slab by electrically operated gun. Hanger rods shall then hang through the cleats.


27. 18.23	Where ducts pass through brick or masonry openings, it shall be provided with 25mm thick TF quality thermocole around the duct prior to sealing of the opening.

28. 18.24	All ducts shall be totally free from vibration under all conditions of operation. Whenever ductwork is connected to fans, air handling units or blower coil units that may cause vibration in the ducts, ducts shall be provided with a flexible connection, located at the unit discharge. Flexible connections shall be constructed of fire retarding flexible heavy canvas sleeve atleast 10 cm long securely but not more than 200 mm bounded and bolted on bolt sides. Sleeves shall be made smooth and the connecting ductwork rigidly held by independent supports on both sides of the flexible connection. The flexible connection shall be suitable for pressure at the point of installation.


29. 18.25	 Flanges and suppprts are to be black, mild steel and are to be primer coated on all surfaces before erection and painted with aluminium thereafter. Accessories such as damper blades and access panels are to be of materials of appropriate thickness and the finish similar to the adjacent ducting, as specified.

30. 18.26	The ductwork should be carried out in a manner and at such time as not to hinder or delay the work of the other agencies especially the boxing or false ceiling Constractors.


31. DAMPERS

32. At the junction of each branch duct with main duct and split of main duct, volume control damers must be provided. Dampers shall be rigid in construction to the passage of air.
33. The volume dampers shall be of an approved type, level operated and complete with suitable level links & quadrants, locking devices which will permit the dampers to be adjusted and locked in any position.
34. The dampers shall be of opposed blade or louver type. The damper blade shall not be less than 1.25mm (18) gauge and shall not be over 225 mm wide. Automatic and manual volume opposed blade dampers shall be complete with frames and bronze bearing as per drawings. Damper frames shall be constructed of 16 gauge steel
35. After completion of the duct work, dampers are to be adjusted and set to deliver the required amount of air as specified in the drawings.


36. ACCESS PANEL
37. A hinged and gasketed access panel shall be provided on ductwork before each control device that may be located inside the duct work. Doors shall be provided with neoprene rubber gaskets. Angle joints shall be provided with neoprene rubber gasket for lesk tightness of the joints. Access door/panels shall be :- 

38. Near each smoke sensor
39. Any other place specifically mentioned in the drawing or if asked by Owner/Consultants During execution stage.
40. MISCELLANEOUS

41. Sponge rubber gaskets also to be provided behind the flange of all grills.

42. Each shoot from the duct, leading to a grille, shall be provided with an air deflector to divert the air into the grille through shoot.

43. Inspection doors measuring at least 450mm x450 mm are to be provided in each system at an appropriate location, as directed by Engineer-in-Charge.

44. Diverting vanes must be provided at the bends exceeding 600 mm and at branches connected into the main duct without a neck.

45. Proper hangers and supports should be provided to hold the duct rigidly, to keep straight and to avoid vibrations. Additional supports are to be providedwhere required for rigidity or as directed by Engineer-in- Charge.

46. All duct supports, flanges, hangers and damper boxes etc. Shall be given 2 coats of red oxide paint before installation and one coat pf aluminium paint after the erection, at no extra cost.

47. All angle iron flanges are to be welded electrically and holes to be drilled.

48. All angle iron flanges are to be connected to the GSS ducts by rivets at 100 mm centres.

49. GRILLS / DIFFUSERS

50. SUPPLY AND RETURN AIR DIFFUSERS


51. Supply and return air diffusers shall be made of extrude aluminium section as specified in BOQ. The diffusers shall be powder coated in finish. Supply air diffusers shall be provided with screw operated opposed blade volume control devices of extruded aluminium in black anodised finish. The diffusers shall be suitable for concealed fixing arrangement and as approved by Architect/ Consultant.

52. The diffusers shall be provided with removal central core. All diffusers shall be selected as per selection curves and in consultation with Architect/ Consultant. All diffusers shall have soft continuous rubber/foam gasket between the periphery of the diffusers and the surface on which it has to be mounted.

53. 18.32	LINEAR GRILLS:

54. Linear continuous supply or return air drills shall be extruded aluminium construction with fixed horizontal bars at 15 degree inclination with flanges on both sides. The thickness of fixed bar louvers shall be 5mm in front and the flange shall be 20 mm wide with round edges. The grille shall be suitable for concealed fixing and horizontal bars of  the grille shall be mechanically crimped from the back to hold them.

55. Volume control device of extruded aluminium construction in black anodized finish shall be provided in S.A. duct collars.

56. 18.33	 DOUBLE ADJUSTABLE LOUVERED SUPPLY/ RETURN AIR GRILLS WITH HORIZONTAL/VERTICAL OR VERTICAL /HORIZONTAL LOUVER ARRANGEMENT:

57. The grille shall be adjustable as each louver shall be pivoted to provide pattern with 100 to plus or minus 150 ARC upto 300 deflection down towards. The louvers shall hold deflection settings under all conditions of velocity and pressure. The rear louver of the register shall be in black shade. 

58. Volume control device of extrude aluminium construction with black anodized finish shall be provided in S.A. grills.

59. 18.34	 EXHAUST AIR REGISTER:

60. Exhaust air register shall be made of extrude aluminium with fixed horizontal louvers at 40 degree angle setting on a 20 mm lovers pitch. The register shall have 20 mm wide flange with round edges all around. The register shall be suitable for front screw fixing.


61. Volume control device of extrude aluminium construction with black anodized finish shall be provided.

62. 18.35	MULTISLOT CELING DIFFISERS:

63. Multi slot ceiling diffusers shall be made of extruded aluminium with various slot width and air pattern deflectors. Deflectors in each slot provide an adjustable air pattern of 180 degree full. A special plenum shall be provided for each supply air diffuser. The linear diffusers shall have alignment strips to give straight look while installation.

64. Hit & miss type volume control damper of extruded aluminium construction with mill finish shall be With multislot supply air diffuser.

65. 18.36	LINEAR CEILING MOUNTED DIFFUSERS:

66. Linear ceiling mounted air terminals shall be made of extruded aluminium surface mounted one way or two pattern.The linear terminal shall have alignment strips to give straight look while installation.

67. Volume control device of extruded aluminium construction in mill finish shall be provided in S.A. diffuser.


68. 18.37	FRESH AIR INTAKE LOUVERS:

69. Fresh air intake louvers 50 mm deep (minimum) wherever required as per shop drawing will be made of extruded with the intake louvers. The blades are inclined at 45 degree on a 40 mm blade pitch to minimise water ingrees. The lowest blade of the assembly shall extended out slightly to facilitate disposal of rainwater without falling in door/ wall on which it is mounted.

70. Wherever specified, the intake louvers shall be provided with factory fitted all aluminium construction volume control dampers in black anodized finish.

71. 18.38	FIRE DAMPERS- FUSIBLE LINK OPERATED

72. All supply and return air ducts at AHU room srossing (or ducts as applicable ) and at all floor crossings shall be provided with approved make fire dampers of atleast 90 minuites fire rating certified by CBRI ROORKEE as per UL 555:1973
73. Fire damper blades & outer frame shall be formed of 1.6 mm galvanized sheet steel. The damper blade shall be provided on both ends using chrome plated spindles in self-lubricated bronze bushes. Stop seals will be provided on top and bottom of the damper housing made of 16 g galvanise sheet sreel. For preventing smoke leakage side seals will be provided.
74. In normal position damper blade shall be held in open position with the help of a stainless steel spring loaded fuisable link, duly stamped by preferably UL (Underwriter Lab) or any approved testing authority.
75. The damper shall be installed in accordance with the installation method recommended by the manufacturer.

76. 18.39 	FINISHING

77. All grilles, and diffusers, shall be powder costed in colour as approved by Architect/ Consultant before installation.

78. All ducts immediately behind the grilles /diffusers etc. Are to be given two coats of black paint in Matt finish.

79. 18.40 	TESTING

80. After completion, all duct system shall be tested for air leakage.

81. The entire air distribution system shall be balanced to supply the air quantity as required in various areas and the final balance of air quantity through each outlet shall be submitted to the engineer- in- charge for approval. Measured air quantities at fan discharge and at various outlet shall be identical to or less than 5 % in excess of those specified and quoted. Branch duct adjustments shall be permanently marked after air balancing is completed so that these can be restored to their correct position if disturbed at any time.

82. QUALITY CHECKS ON DUCTING


	SL
	DESCRIPTION
	YES-OK NO-X
	REMARKS

	1
	Whether material adheres to Fabrication Standards as specified (Lock from Quality Sheets)
	
	

	2
	Valid for construction Drgs. At site.
	
	

	3
	Cross breaking, bracing/ reinforcements are as per standard.
	
	

	4
	Air tightness of transverse/ Longitudinal joints ensured.
	
	

	5
	Grease and heat resistant sealant for kitchen exhaust duct.
	
	

	6
	Neoprene gaskets for pharmaceutical and clean room projects used
	
	

	7
	Check following aspects of duct supporting system
	
	

	7.1
	Hanger space
	
	

	
	Anchor bolts size and quality
	
	

	
	Primer painting of  supports
	
	

	7.4
	Check allowable load on trapeze angle for bigger ducts
	
	

	8
	Ckeck whether contractor has provided
	
	

	8.1
	Vanes in elbows
	
	

	8.2
	Clinched collar at take OFFs
	
	

	8.3
	Splitters
	
	

	9 
	Check transition & offsets slopes & fabrication.
	
	

	10
	Whether the installed ducting is as per layout approved, check locations, headeooms etc.
	
	

	11
	Whether grills/diffusers are as per approved shade.
	
	

	12
	Check the method of installation for Grilles / Diffusers
	
	

	13
	Repair / paint damaged surfaces.
	
	

	14
	Check the coordination of following activities as per the given sequence:-
	
	

	14.1
	Main Ducts Cut for taking collars
	
	

	14.2
	Match/ Fabricate collar taking false ceiling framework for diffuser into account
	
	

	14.3
	Fix grilles / diffusers framework in false ceiling
	
	

	14.4
	Install the collar
	
	

	14.5
	Install diffusers
	
	

	15
	All elbows / turning points and banches to be properly supported
	
	

	16
	Access door is provided at serviceable position for fan and fire damper
	
	

	17
	Air balancing for room is studied
	
	

	18
	Air replacement is considered for air exhausted from room
	
	

	19 
	PVC or strainless steel material is used for corrosive fume exhaust system.
	
	

	20
	Anti vermin netting installed for louvers removal and serviceable
	
	

	21
	Water or gas vent outlet is not installed near air intake louver.
	
	

	22
	Kitchen exhaust is not short circuited to outdoor air intake louver.
	
	

	23
	Kitchen room pressure is slightly below the surrounding area.
	
	

	24
	Sound level of fan is studied.
	
	

	25
	Face velocity for louvers/grills/diffusers is studied.
	
	

	26
	Air distribution of the room is studied.
	
	

	27
	Crossbreak all flat surfaces to prevent vibrations or buckling due to air flow.
	
	

	28
	Side of ducts having collar for grills should nit be cross broken to facilitate alignment if grills.
	
	

	29
	All bends and collars should have vanes
	
	

	30
	If duct passes through fire chamber increase sheet thickness.
	
	

	31
	Kitchen exhaust ducts to be trapered at bottom for oil/grease collection.
	
	

	32
	Avoid flanged joints in kitchen exhaust duct above false ceiling.
	
	

	33
	When aluminium ducts are used with steel angles, steel to be painted with Zinc chromate paint
	
	

	34
	Provide check nuts with duct hangers
	
	

	35
	Ducts below250 mm should not be more than 1m long to facilitate proper joining.

	
	

	36
	Plenums should have flange and bolted ends for rigidity and easy maintenance.
	
	

	37
	Avoid ‘U’ bends in ducts
	
	

	38
	Provide long radius bends and offsets.
	
	

	39
	No collars to be taken from op.
	
	

	40
	Install duct spool pieces near equipment for easy removal.
	
	

	
	

	
	







83. 20.0 INSULATION

84. 20.1	SCOPE
85. The scope of this section comprises supply, and fixing of insulation conforming ti these specifications


86. 20.2	 MATERIAL OF INSULATION

87. The Insulation material of following kind shall be used for insulation. Insulation, advices, Coating, sealant, tapes etc shall have a flame spread rating of 25 or less and smoke development of 50 or less in accordance with UL 723.

88. 20.3	 DUCT WORK INSULATION

89. Insulation material shall be glass wool, resign bounded fiberglass, reinforced and prelaminated with aluminium fiol. The thermal conductivity of the insulation material shall not exceed 0.034 Kcal/Hr/Mtr/Deg. C OR 0.27 Btu/HR/SQ. Ft/Deg. F/inch at 32 Deg C mean temperature and density shall be not less than 24 KG/Cube Metre. Material should confirm to IS 8183- 1976. Thickness of the insulation on ducting shall be as detailed below:-

	
Supply Air Duct
Return Air
Exhaust Air 



(d) Plenums
	Conditioned Space
	Unconditioned Space

	
	25 mm insulation.
Nil
To be completely insulated with 25 mm thick insulation


To be insulated from outside with 25mm -50mm thick insulation or lined internally with 12-50 mm thick insulation.
	50mm insulation
25mm insulation

Nill



90. 20.4	 APPLICATION OF INSULATION

91. The application of insulation shall be carried out as under:-

92. DUCT INSULATION( for duct sizes smaller than 36 inch)

93. Duct surface to be cleaned thoroughly
94. Apply 2 coats of CPRX compound / Bitumen 85 / 25 Grade @ 1.5 Kg / Sqm.
95. Fix factory pre laminated aluminium foil faced insulation tightly to the surface with joints well butted and secured and with 50 mm overlap on joints.
96. Duct surface to be cleaned thoroughly
97. Apply 2 coats of CPRX compound / Bitumen 85 / 25 Grade @ 1.5 Kg/ sqm. 
98. Fix factory pre- laminated aluminium foil faced insulation tightly to the surface with joints well butted and secured and with 50mm overlap on joints.
99. All joints shall be sealed with Johnsen approved equal make self adhesive PVC tape of 50 mm minimum width.
100. The insulation material to be finally secured with PVC straps of 25 mm width at every 400 mm centre to centre.

101. 20.5	DUCT INSULATION (for duct sizes larger than 36 inch)

102. Duct surface to be cleaned thoroughly
103. Apply 2 coats of CPRX compound / Bitumen 85 / 25 Grade @ 1.5 Kg / Sqm.
104. Fix jacketed factory prelaminated blanket type glass fiber covering to ducts pulled sung but not so tight so as to compress corners more than 1/4”. Use insulation having 2: tab, or cut insulation long enough to allow for “peel off” of insulation from jacket to effect a minimum overlap of 2”. Staple lap with flare type staples on 1” centres. Cover standing seams, stiffeners, and brace with same insulation blanket, using two inch jacket lap and staple lap as herein before outlined. Cover and seal all stalpes with reinforced glass cloth.
105. Mechanically fastern insulation to duct bottom, using weld pins or nylon “stick- clip” base plates having self locking, coated metal or nylon discs, locating fasteners on not over 12” centres laterally and longitudinally. Seal pins as above.
106. For duct up to 18” deep, mechanically fasten insulation to duct sides, using one row of pins, plates or discs located on not over 12” centres longitudinally and equidistant laterally between duct top and bottom. For ducts over 24” deep, apply fasternes as before only using a minimum of two rows.

107. 20.6	EXPOSED DUCT THERMAL INSULATION OF DUCTS

108. Clean the surface with wire brush to remove dirt, rust, mortar ect.
109. Apply a thick cost of bituminous primer/CPRX Compound Bitumen 85/25 grade @ 1.5 Kg / Sqm
110. Fixing TF quality EPS of special thickness (50mm thick) by using hot bitumen as adhesive.
111. Cover the insulation with 2 layers of thick polythene sheets (density 500 grm) as vapour barrier.
112. Apply 0.75” x 24 g GL wire netting butting all joints and lace down with GI wire.
113. Cover the above with 2 layers of sand, cement plaster of 12 mm thick and finished smoothly.

114. 20.7	 DUCT ACCOUSTIC LINING

115. The ducts so identified and marked on drawings and in ‘Schedule of Quantities’ shall be provided with acoustic lining of thermal insulation material as follows:-

116. 20.7,1	 MATERIAL FOR DUCT LINING		
117. The material to be used for duct lining shall be 12/25 mm thick resin bonded glass wool having a density of 32 kg / cu. Mt and covered with 26 gauge perforated aluminium sheet with atleast 20% perforation. The value at 32 Degree c shall not be less than 0.034

118. 20.7.2	 APPLICATION 
i. Clean inside surface of the duct 
ii. Apply a coat of CPRX compound
iii. Fix the board inside the duct provided with anodized aluminium channel 25x25 mm screwed on duct surface with self tapping screws to make grid of 600x600 mm.
iv. The inner surface should now be covered with fiberglass RP tissue,
v. Cover the insulation boards with 0.63 mm perforated aluminium sheet with atleast 20% perforation
vi. Secure the insulation board and aluminium sheet with cadmium plates bolts and washers
vii. Seal the ends completely so that no insulation material is exposed.


119. 20.8	FIRE BREAKS INSULATION


120. Fire breaks shall be provided in all ducts for internal lining/external thermal insulation after a run of 10 m centre to centre. There shall be a discontinuity to the insulating material in the form of ms angle of a minimum of 50 x50x3mm size. At the interface of the ms angle and insulating material, proper care of tucking in of the insulating material shall be taken so as to prevent erosion.


















GENERAL SPECIFICATION FOR FIRE FIGHTING AND DETECTION SYSTEM
SCOPE OF WORK & GENERAL TECHNICAL SPECIFICATION 

1.0.      GENERAL 

1.1	Work under this contract shall be executed as shown on the drawings and given in the specifications and required at site whether specifically shown or not.

1.2	Not-withstanding the sub-division of the documents into separate sections and volumes every part of each shall be deemed to be supplementary to and complementary of every other part and shall be read with and in to the contract so far as it may be practicable to do so.

Where it is mentioned in the specifications that the contractor shall perform certain work or provide certain facilities, it is understood that the contractor shall do so at his cost.

The material, design and workmanship shall satisfy the local fire regulations. The job specifications contained herein and codes referred to where the job specifications stipulate in addition to these contained in the standard codes and specifications, these additional requirements shall also be satisfied.

2.0.	SCOPE OF WORK

2.1   Work under this contract consist of furnishing labour, materials, equipment and appliances necessary and required to completely do all works relating to the fire protection system as described here-in-after and shown and the drawings, consisting of:

2.1.1	Supply, installation, testing and commissioning of:

a) Fire hydrant system including fire pumps and ancillary equipment’s described later in the Volume.

c) Fire sprinkler system, as described later in the volume.

d) Portable Fire Extinguishers

e) Analog addressable fire alarm system

2.1.2    Preparation of plans and getting pre-installation approval by the Local Fire Authority.

2.1.3	Getting tested by and approval of the installation by the Local Fire Authority during the fabrication/construction stage as well as after completion.

2.1.4	Supply of necessary spare parts during the commissioning stage.

2.1.5 	Supply of any other item or services not specifically mentioned anywhere but required by the Local Fire Authority or essential for the operation.




3.0	INTERPRETATION

3.1 In interpretation of specifications, the following order of decreasing importance shall be followed:

a.  	Statutory Rules & Regulation

b.  	Schedule of quantities

c.  	Additional specifications

d.  	List of approved make of materials

e.  	General rules and conditions

3.2     Matters not covered by the specifications given in this contract, as a whole shall be covered by relevant and latest Indian Standard Codes. If such codes on a particular subject have not been framed, the decision of the engineer-in-charge shall be final and binding.

4.0	RESPONSIBILITIES OF CONTRACTORS

4.1	Contractor shall be responsible for procuring, supplying and providing all labour, tools and plant and equipment, etc., required for completing the work in all respects and as per the scope of the contract.

4.2	All expenses towards mobilization at site and demobilization including bringing in equipment, work force and materials, dismantling the equipment, clearing the site, etc. shall be deemed to be included in the rates quoted by the contractor against various items of schedule rates and no separate payment on such expenses shall be entertained.

4.3	The contractor shall acquaint himself with access availability, facilities such as approach roads local labour, etc., to provide suitable allowance in his quotation. The contractor may have to build temporary access to roads to aid him own work, which may also be taken care of while quoting for the work.

4.4	The procurement and supply in sequence and at the appropriate time of all materials and consumables shall be entirely the contractor’s responsibility and his rates for execution of work will be inclusive of supply of all these items.

4.5   	To abide by all statuary requirements (under labor law, P.F.Act, ESZ Act etc.) and to conform any safety requirements as contained in the general laws and conditions or as may be directed by the Engineer-in-charge.    

5.0	SPECIFICATIONS

5.1 Work shall be carried out strictly in accordance with the specifications attached to the tender.

5.2 Works not covered in the specifications shall be carried out as per relevant Indian.

5.3 Standard Code of practice specifications of materials.

6.0	EXECUTION OF WORK

6.1	The work shall be carried out in conformity with the contract drawings and within the requirements of architectural, HVAC, plumbing, electrical, structural and other specialized services drawings.

6.2	The contractor shall liaison with all traders and agencies working on the site. He shall ensure/liaison with civil contractor for hangers, sleeves structural openings and other requirements well in advance to prevent hold up of the construction schedule.

6.3 On award of work, the contractor shall submit a schedule of construction in the form of a Pert Chart or Bar Chart for approval of consultant/engineer-in-charge, all dates and time schedule, agreed upon shall be strictly adhered to.

6.4	The work shall be executed strictly as per the time schedule given in the tender document.

6.5	A joint program of execution of work will be prepared by the Contractor based on priority requirement of the project. This program will take in to account the time of completion mentioned in 6.4 above and the time allowed for the priority works by the Owner. 

6.6	Monthly/weekly construction program will be drawn up by the Owner jointly with the Contractor.  Based on availability of work fronts and the joint construction program as per 6.5 above. The contractor shall scrupulously adhere to these targets/ programs by deploying adequate personnel and construction tools and tackles and he shall also supply himself all materials of his scope of supply in good time to achieve the argent/program. In all matters concerning the extent of targets set out in the weekly and monthly targets programs and the degree of achievement, the decision of the Owner will be final and binding on the contractor.

7.0	DRAWINGS

7.1	Contract drawings are indicative diagrammatic but shall be followed as actual construction permits. Any deviations made shall be in conformity with the architectural and other services drawings. The Contractor in accordance with para 17 of this section shall submit Shop/Working drawings.

7.2	Architectural drawings shall take precedence over contract or other services drawings as to all dimensions.

7.3 Contractor shall verify all dimensions at site and bring the notice of the Owner any or all discrepancy or deviations notices. The decision of the Owner in the regard shall be final. 

7.4 Large size details and manufacturer’s dimensions for materials to be incorporated shall take precedence over small-scale drawings.

7.5	Any drawings supplied with the tender shall be returned in good condition along with the tender.

7.6	All drawings issued by the consultants for the work are the property of the Consultants and shall not be lent, reproduced or used on any other works than intended, without the written permission of the Consultants.

8.0	TENDER INFORMATION

8.1	The Contractor shall obtain all information relating to the preparation of the tender entirely on his own responsibility and expense.

8.2	The contractor shall visit the site and familiarize him with the actual site conditions, access, availability of materials and other related problems for the speedy execution of the work.

8.3	The Contractor shall examine all specifications, tender conditions and drawings before tendering for the work.

8.4	Information, levels and dimensions given in the tender drawings are supposed to be correct but the contractor shall make independent inquiries and verify the same. No claims for extras shall be admissible in case of any deviations for incorrectness of the information, levels or dimensions.

8.5	The contractor shall obtain all information relating to the local regulations, bylaws, and application of any and all laws relating to him work or profession. No additional claims shall be admissible on this account.

9.0	MATERIALS

9.1	All materials used on this work shall be new, conforming to the specifications.

9.2	Materials shall conform to the technical specification and/or the latest Indian Standards Specifications as amended up to date and carry certification mark, wherever so required.

9.3	All materials used on the project shall be approved by the Owner.                      

9.4	Contractor may be required to purchase such materials of particular make or from a particular source if in the opinion of the Owner the same is necessary and required for the proper and reasonable compliance of the specifications and in the interest of better quality of work.

10.0	STORAGE OF MATERIALS

10.1 All materials shall be stored in a proper manner protected from natural element so as to avoid contamination and deterioration.
10.2 Contractor’s stores shall be open to inspection by the Owner at all reasonable hours.

10.3 Location of store and store yards shall be approved by the Owner prior to construction and occupation.

10.4	Contractors shall take adequate protection of the stores maintained by him, at his own expense.

11.0	MATERIALS BY OWNERS

11.1	Materials designated to be supplied by owners shall be supplied at locations given under the relevant clause of the agreement.

11.2	Any materials supplied by the owners shall be protected and stored as given in para 10 above.

11.3	Any damage during cartage, execution and installation or before formally handing over shall be made good by the contractor at his own expenses.

12.0	INSPECTION AND TESTING OF MATERIALS

12.1	Contractor shall be required to produce manufacturer’s test certificates for the particular batch of materials supplied to him. The test carried out shall be as per the relevant Indian Standards.

12.2	Any weights of sizes given in the tender having changed due to metric conversion, the nearest equivalent sizes accepted by Indian Standards shall be acceptable without any additional cost. The decision of the Owner shall be final and binding on the contractor.

13.0      METRIC CONVERSION

13.1	All dimensions and sizes of the materials and equipment given in the tender documents are commercial metric sizes.

13.2 Any weights of the sizes given in the tender having changed due to metric conversion, the nearest equivalent sizes accepted by Indian standard shall be acceptable without additional cost. The decision of the owner shall be final and binding on the contractor.

14.0     REFERENCE POINTS

14.1	Contractor shall provide permanent bench marks, flag tops and other reference points for the proper execution of work and the same shall be preserved till the end of the work.

14.2	All such reference points shall be in relation to the levels and locations given on the architectural and contract drawings.



15.0	REFERENCE DRAWINGS

15.1 The contractor shall maintain one set of all drawings issued to him as reference drawings. These shall not be used on site.

15.2	All corrections, deviations and changes made on the site shall shown on these reference drawings for final incorporation in the completion drawings. All changes so made shall be initialed by the Owner.   
                   
16.0	SITE ORDER BOOK

16.1	The Contractor shall maintain a site order book at the site office.

16.2	All instructions relating to the job shall be recorded by the Owner, along with contractor’s compliance.

16.3	Contractor is bound to carry out all such instructions given to him.

17.0	WORKING/SHOP DRAWINGS

17.1	The contractor shall submit to the Owner, six copies of the working/shop drawings.

17.2	Working drawings shall be approved by the consultant. Six sets of shop drawings shall be submitted for approval showing:

a.	Any change in layout from the contract drawings.

b. 	Equipment layout, piping, wiring diagram and instrumentation.

c. 	Manufacturer’s or contractor’s fabrication drawings for any material or equipment.

17.3	The contractor shall submit six copies of technical leaflets manufacturer’s drawings, equipment characteristics, data or performance charts as required by the Owner. 

18.0	INFORMATION TO BE FURNISHED BY TENDERED

The following details are required to be furnished along with the tender:

18.1	Tendered shall submit documentary evidence in support of jobs carried out/under execution, turnover statements and profit and loss account for the last 3 years.

18.2	Technical Information (Catalogues/Leaflets) in duplicate about all equipment’s, materials, which are to be supplied by the tender.

18.3	All letters/information, specifications and details shall be submitted in duplicate.




19.0	COMPLETION DRAWINGS

19.1	On completion of works, contractor shall submit one complete set of original tracings and two prints of “AS BUILT” drawings to the Owner.  These drawings shall have the following information.

a. 	Run of all piping, with diameters on all floors and vertical stacks.

b. 	Run of all fire lines with diameters, location of control valves, and access panels.

c.  	Location of all mechanical equipment with layout and piping connections.

d. 	Run of control wiring and circuit diagrams of motor control panels.

19.2	Contractor shall provide six sets of catalogues, maintenance manuals, performance data and list of spare parts together with the name and address of the manufacturer for all electrical and mechanical equipment provided by him.

19.3	All “Guarantee/Warranty Cards” given by the manufacturers shall handed over to the Owner.           

20.0	CONTRACTOR’S RATES

20.1	Rates quoted in this tender shall be inclusive of cost of materials, labour, supervision, erection, tools, plant, scaffolding, services, connections, transport to site, taxes, octroi and levies, breakage, wastage and all such expenses as may be necessary and required to completely do all the items of work and put them in a working condition to the satisfaction of the Owner.                 

20.2	Rates quoted are for all heights and depths required for this work and must be for complete items inclusive of such accessories, fixtures and fixing arrangements, nuts, bolts, hangers as are a standard part of the particular item unless given separately in the schedule of quantities.

20.3	All rates quoted must be for complete items inclusive of accessories, fixtures and fixing arrangements, nuts, bolts, hangers as are standard parts of the particular item unless given separately in the schedule of quantities.

20.4	All rates quoted shall be inclusive of cutting holes and chases in walls and making good the same with cement concrete. Contractor shall provide holes, sleeves, and recesses in the concrete and masonry work as the work proceeds.

20.5	The schedule of rates is to be read with all the other sections of this tender document.

20.6	The Owner reserves the right to interpolate the rates of such items of work fall in between similar items of lower and higher magnitude.

20.7	All items of work, in the schedule of rates shall be carried out as per the specifications, drawings and instructions of the Owner, and the rates shall provide for supply of required materials, consumables, skilled and unskilled labour, supervision, tools and tackles, etc., as called for in the detailed specifications and conditions of the contract.

21.0	TESTING

21.1 Piping system shall be tested as specified under the relevant clause of Specifications and shall be performed in the presence of the Owner/Local Fire Inspector. All pipes/piping loops after erection shall be subjected to hydrostatic testing at a pressure of 11 Kg/cm2 to detect any leakage.  A proper record of various test carried out jointly should be maintained at the contractor’s end.

21.2 All materials and equipment found defective shall be replaced and the whole work again tested to meet the requirements of the specifications, at the cost of the contractor.  Contractor has to obtain a performance certificate/approval for the complete layout of piping/equipment erected.

21.3	Contractor shall perform all such tests may be necessary and required by the local authorities to meet the municipal or other bye laws in force at his own cost.  Contractor has to obtain a performance certificate/approval for the complete layout of piping/equipment erected.

21.4	Contractor shall provide free of cost all labour, equipment and materials for the performance of the test.

22.0	SITE CLEARANCE AND CLEAN-UP

22.1	The contractor shall from time to time clear away all debries and excess materials accumulated at the site.

22.2	After all the fixtures, equipment and appliances have been installed and commissioned, contractor shall clean up the same and remove all plaster, paint, stains, stickers and other foreign matter and discoloration leaving the system in a ready to use condition.

23.0	LICENSE, PERMITS AND APPROVAL

23.1	Contractor must be an experienced firm, approved by the local fire brigade authority and the association of insurance companies of India for execution of fire protection systems.

23.2    Contractor shall obtain the approval of all works executed by him from the local fire authority and the district magistrate, including NOC/approved of plans / approved of insulation etc.

23.3     Contractor shall keep a constant liaison with the above authorities to keep them aware of the progress and standards of works followed, and for the inspections to be carried out during the fabrication/construction phase.


24.0	ELECTRICAL WORKS

24.1	Electrical work done under this contract shall be executed by licensed wiremen under the supervision of licensed electrical supervision as per requirements of the Indian Electricity Act.

24.2	Contractor shall obtain the approval of all electrical installation done under this contract from the appropriate competent authority before the installation is commissioned.

25.0	WELDING

25.1	The welding procedure, types of electrodes etc. shall be in accordance with the following IS specifications.

Welding Procedures IS: 823

Welding Electrodes IS: 814, but of approved makes only

Testing of Welders IS: 817

25.2	Only Welders fulfilling the requirements of IS: 817 and approved by the Owner shall be employed by the Contractor.

26.0	JOINING MATERIAL (GASKET)

Gasket, for use in between flanged joints, to be of CAF as per IS-2712, thickness as specified in S.O.Q.

27.0	PAINTING

27.1	All above ground pipes, pipe fittings, hose cabinets structural steel work pipe supports etc. shall be painted as per specifications given below.

27.2	Painting shall be done only after the completion of fabrication work and testing.

27.3	The instructions of paint manufacturer shall be followed as far as possible otherwise the work is to be done as directed by the Owner.

27.4	All cleaning materials, brushes, tools and tackles, painting, material etc. shall be arranged by the Contractor at site in sufficient quantity.

27.5	All rust, dust shall scales, welding slag or any other foreign materials shall be removed fully so that a clean and dry surface is obtained prior to painting.  Any other oily containment shall be removed by use of a solvent prior to surface cleaning.

27.6	First coat of primer paint must be applied by brush on dry clean surface immediately or in any case within 3 hours of such cleaning.

27.7	Primer paints - one coat (minimum thickness 100 microns) self-priming epoxy mastic.

27.8	Finishing coats:

a. 	For Pump Rooms - 2 coats (thickness minimum 50 microns each) of epoxy paint, fire red shade as per IS: 5.

b.	For other than Pump Rooms - 2 coats of synthetic enamel paint, fire red shade as per IS: 5.


28.0	COATING WRAPPING FOR UNDERGROUND PIPES

28.1	All underground piping shall be protected by coating and wrapping as per the following procedure.

28.2	The materials and workmanship shall in general confirm to IS: 10221, 1982 or as directed by the Owner.

28.3	Cleaning - The pipes shall be thoroughly cleaned by dust, rust will scales, oil, grease etc. by stiff wire brush and scrappers.  The surface shall be coated with the primer immediately after cleaning.
28.4	Priming - The primer shall be PYPKOTE/MAKEPOLYKOTE/ CORPORATE undercoat.  The manufacturers recommended procedure would be followed for applying the primer.

28.5	Paste Application - PYPKOTE-AW Paste/RUSTFIRE Paste/CORPORATE Paste shall be applied to fill up uneven surfaces in order to ensure smoothness for subsequent wrapping with multi-layer tape.

28.6	Tape Wrapping - The tape is to wrap while the second coat of primer is still tacky.  Winding is to be done with 50% overlap so that the total thickness of 2.0mm tape would become 4.0mm.  It should be ensured while wrapping that air bubbles are not trapped. The ends of tape shall be secured with nylon binding to ensure that the tape doesn’t get loosened while handling.

28.7	The total thickness including 2 coats of primer, 50% overlap of tape etc. should not be less than 4.5mm or as per manufacturer recommendations.

28.8	The ‘Holiday Test’ is to be conducted as per IS: 10221 for detecting any entrapped air or any other defect.  The Contractor is to arrange for the Holiday Test and to rectify the defects if found any.









29.0    	INSPECTION AND TESTING SCHEDULE

ABBREVIATIONS USED:

DC      	- 	DIMENSIONAL CHECKING

MTC 	- 	MATERIAL TEST CERTIFICATE (CHEMICAL ANALYSIS AND PHYSICAL PROPERTIES)

HTC     - 	HYDRAULIC/PRESSURE TEST CERTIFICATE

NDT	-	NON DESTRUCTIVE TEST - 10% OF FIELD JOINT TO BE RADIOGRAPHED.

	Sl.
No.
	Item
	DC
	MTC 
	HTC
	Remarks

	
	Pipe
	*
	*
	*
	Test pressure as per specification.

	
	Fittings
	*
	*
	*
	

	
	Flange
	*
	*
	*
	

	
	Bolting
	*
	*
	
	

	
	Gasket
	*
	*
	
	Body test at 1.5 times PN with valve open seat test at pressure equal to PN (with value closed).

	
	Valves
	*
	*
	
	

	
	Fire hydrants
	*
	*
	*
	Contractor to furnish manufacturer’s test certificate.

	
	Hose pipes
	*
	*
	*
	

	
	Branch pipes
	*
	*
	*
	

	
	Fire pumps
	*
	*
	*
	Contractor to furnish manufacturer’s test certificate.  Shop test after commissioning to be carried out by the contractor.



 

SPECIFICATIONS FOR PUMPS AND ANCILIARY EQUIPMENT

1.0	SCOPE OF WORK

1.1	Work under this section shall consist of furnishing all labour, materials, equipment and appliances necessary and required to completely install electrically/diesel engine operated pumps for fire hydrant installations as required by the drawings and specified hereinafter or given in the schedule of quantities.

1.2	Without restricting to the generality of the foregoing the pumps and the ancillary equipment and shall include the following:

a) Electrically/diesel operated pumps with motors/diesel engine, base plate and accessories.

b) Pump suction and delivery headers, valves, air vessel and connections.

            c) 	Pressure gauges/Pressure switch.

d) 	Electrical switchboards, wiring, cabling, cable tray, control panel and properly connecting to dedicated earthing system of the pump house.

2.0	GENERAL REQUIREMENTS

2.1	Pumps shall be installed true to level on suitable concrete foundations. Base plate shall be firmly fixed by foundation bolts properly grouted in the concrete foundations.

2.2	Pumps and motors shall be truly aligned with suitable instruments.

2.3	All pump connections shall be standard flanged type with appropriate number of bolts.

2.4	Manufacturer instructions regarding installation connections and commissioning shall be followed with respect to all pumps, switchgear and accessories.

3.0	FIRE AND JOCKEY PUMPS

3.1	Pump Sets

a) 	Centrifugal, split casing, horizontal pump should be selected as per IS.  Pump should have following specification.









Materials of Construction 

	PARTS
	


	CASING
	CAST IRON


	IMPELLER
	BRONZE IS:318, GR.LTBJ/LTB 2


	CASING WEARING
	CAST IRON


	SHAFT
	STAINLESS STEEL 


	SHAFT SLEEVE
	SS-410


	THRUST BEARING
	ANTI-FRICTION OF TITLING PAD TYPE




b) 	Shut off head should not exceed 120% of rated head. Pump shall develop not to be less than 65% of rated head at 150% of rated capacity.  These conditions are to be strictly complied with.

c)	Pumps shall be provided with pressure gauge with isolation cock on the delivery side.

d)	In case of motor driven pump the motor rating should be adequate to drive the pump at 150% of rated discharge. 

e) The pump and its prime mover (Electric motor) shall comply with all the requirements of the Rules of Tariff Advisory Committee
.
f) Waterproof PVC coated windings.

4.0	WET RISER HYDRANT

4.1	Wet riser hydrant shall be pressurized through a set of pumps driven by electric motors/diesel engine. Desired pressure shall be created and maintained in the systems by means of the Jockey pump sets. The working of the pump sets shall be as under:

4.2	Main pump for Hydrant

a)	Automatic start on reduction in the pressure in the system at pre-determined level through pressure switches. Also manual start arrangement shall be made in case of failure of automatic start system.

b)	Pump set shall stop by manual operation only.

4.3 Stand by main pump (Diesel Engine Driven)

a)	In the event of failure in the operation of main pump sets for hydrants, the stand-by-main pump shall come into operation when the pressure in the system is reduced to a pre-determined level. Also manual start arrangement shall be made in case of failure of automatic start arrangement.

b)	Stand by Main Pump set shall stop by manual operation only.

5.0	JOCKEY PUMP

5.1	Starting and stopping of Jockey pump set shall be automatic at pre-determined levels through pressure switches. However, arrangements for manual start and stop of the pump shall also be made. Jockey pump shall take care of small leakages in the piping system and pumps cushion tanks.

6.0	ELECTRIC DRIVE

6.1	Electrically driven pumps shall be provided with totally enclosed fan cooled induction motors suitable for fire pumps with IP55 enclosure.

6.2	The motors should be rated not to draw more than 4.5 times the starting current.

6.3	Motors shall be at least equivalent to the horsepower required to drive the pump at 150% of its rate discharge.

6.4 The motors shall be wound for class F-insulation and windings shall be vacuum impregnated with heat and moisture resisting varnish, glass fiber insulated.

7.0       DIESEL ENGINE

7.1 Diesel engine shall be of 6 cylinders with individual heat assemblies. The engine shall be radiator cooled complete in all respects.

7.2 Engine shall be direct injection type with low noise and exhaust emission levels.

7.3 The speed of the engine shall match the pump speed for direct drive.

7.4 The engine shall be capable of being started without the use of the wicks, Cartridge heater plugs or either at the engine room temperature 4 deg.C and shall take full load with in 15 second from the receipt of the signal to start.

7.5 The engine shall effectively (i.e. without any derating) operated at 46 deg.C ambient temperature at 150 meter above mean sea level.

7.6 Noise level of The engine shall not exceed 90 db (free sound pressure) at 3 meter distance

7.7 The engine shall be self starting type upto 4 deg.C shall be provided with heavy duty D.C. battery, starter,  cutout, battery leads complete in all respects.  One additional spare battery shall be provided.  The battery shall have an adequate capacity for cold cranking amperage as recommended by the Engine Manufacturer.   

An automatic change over system shall be provided so that the spare battery comes into operation in case the engine is not started by its own battery. 

Pump Control Panel should have visual and audio alarm and indication for battery failure.

The working battery as well as battery should have output amperage capacity for at least 3 consecutive cranking/starting of the Engine.

7.8  	Provide a battery charger of sufficient amperage capacity of fully charge the batteries in 20 hours with tickle and booster charging facility and regulators.

7.9	Arrangement for starting shall be automatic on receiving the signal. But shut-off shall be manual.

7.10	The engine shall be provided with an oil bath or dry type air cleaner as per manufacturer’s design.

7.11	Engine shall be suitable for running on high-speed diesel oil.

7.12	The system shall be provided with a control panel with push button starting arrangement also wired to operate the engine by differential pressure switches. 

7.13	The entire system shall be mounted on a common structural base plate with anti vibration mounting and flexible connections on the suction and delivery piping.

7.14	Contractor shall provide one fully mounted and supported day oil tank fabricated from 6mm thick MS sheet electrically welded with capacity for 8 hours working at full load but not less than 200 ltrs.  Provide level indicators - low level and full level in the day oil tank on the control panel through float switches and an air breather. Day oil tank shall also be provided with filling connection (threaded) with cap, gauge glass indication & cocks, drain cock, inspection/cleaning cover with gasket and nuts/bolts.  

7.15	Contractor to provide one exhaust pipe with suitable muffler (residential type) to discharge the engine gases to outside in open air without disturbing the environment. 

7.16	Contractor to provide all accessories, fittings, and fixtures necessary and required for a complete operating engine set. The exhaust pipe shall be taken outside the building with minimum number of bends and shall be duly heat insulated with 50mm thick 24 Kg/M3 density glass wool covered with 24 gauge aluminum cladding.

7.17	Contractor shall submit to the Owner special requirements, if any, for the ventilation of the pump room.


8.0	BASE PLATE

8.1	Pumps and motors shall be mounted on a common structural base plate and installed as per manufacturer instructions.

9.0       AIR VESSEL

9.1     The contractor shall provide one air vessel fabricated from 6mm M.S. plates with 10mm dished ends and suitable supporting legs.  The air vessel shall be provided with a flanged connection from main, jockey & diesel pump, one 25mm dia, drain with valve, one gun metal water level gauge and 25mm sockets for pressure switches.  The vessel shall be 300mm dia x 1800mm high and tested to 14 Kgs./Sq.cm. pressure.
 
9.2 The fire pumps shall operate on drop of 1 Kgs./Sq.cm. pressure in the mains.  The pump operating sequence shall be arranged in a manner to start the pumps automatically but should be stopped by starter push buttons only.

10.0 VIBRATION ELIMINATOR
 
10.1     The contractor  shall provide on all suction and delivery flanged reinforced neoprene flexible pipe connections/ bellows. Connections should be suitable for a working pressure of each pump and test pressure given in relevant head.

11.0  	CUBICLE TYPE SWITCH BOARDS/L.T. PANEL

11.1   	Cubicle type switch boards and components shall conform to the requirements of the latest revision including amendments of the following codes and standards.

	IS:8623
	:
	Specification for factory built assemblies of switch- gear and control gear for voltage up to and including 1000-V AC/1200 V-DC.


	IS:4237
	:
	General requirements for switchgear and control-gear for voltage not exceeding 1000-V.


	IS:2147
	:
	Degree of protection provided by enclosures for low voltage switchgear and control-gear.


	IS:1018
	:
	Switchgear and control-gear selection/installation and maintenance.


	IS:6005
	:
	Code of practice for phosphating of iron and steel.


	IS:13947-1993/ 
IE:C947-1989

	:
	Air circuit breaker/Moulded case circuit breaker.

	IS:1248
	:
	Direct acting indicating analogue electrical measuring instruments and testing accessories.


	IS:2705
Part I, II & III 1964
	:
	Current transformers for metering & protection with classification burden & insulation.



The board shall be metal enclosed single front, indoors, floor mounted free standing type or wall mounting type as mentioned in BOQ. The panel shall be designed for a degree of protection of IP-52. The panel height shall not exceed 2350 mm including horizontal main bus bar at top.  Keeping in view the operating height of the top switch must not be more than 1750mm from finish floor.  400-mm clear space shall be left through out the panel at bottom. The cold rolled sheet steel will be of 2mm thick.

All cutouts and covers shall be provided with neoprene gaskets. 

The panel shall be divided into distinct vertical sections each comprising of:

i) 	Complete enclosed bus bar compartment for running horizontal and vertical bus bars.

ii) 	Complete enclosed switchgear compartment one for each circuit for housing air circuit breaker, MCCB etc. 

iii) 	Compartmentally for power and control cables of at least 300mm width covering entire height provided.

v) 	The panel shall have 20% spare space duly wired for future use.

The front of each compartment shall be provided with hinged single lead door with locking facilities. Panel shall be provided with suitable lifting facilities.  Isolators & MCCB/ACBs shall be of fixed/drawout type as described later.

Each feeder shall have compartmentalized construction cable entry shall be from top/bottom (3mm thick gland plate with gland shall be provided) as required.

The panel shall be provided with three phase buses and neutral bus bars of aluminium sections throughout the length of the panel and shall be adequately supported and braced to withstand the stresses due to the short circuit current of 50 KA rms. For 1 sec. Maximum temperature rise of bus bars and bus bar connection while carrying rated current shall not exceed levels specified by National Electrical Code.

The minimum clearance in air between phases and between phases and earth for the entire run of the bus bar connections shall be 25mm minimum bus bars support insulators shall be made of non-hydroscopic non-combustible track resistant and high strength type porcelain or polyester fibber glass moulded material.

All bus bars shall be colour coded as per IS: 375 and the current density shall be 1 amp/sq.mm.
G.I. earth bus of 50x6mm size shall be provided at the bottom of the panel through out the length.  Similarly 40x6mm G.I. strip in each vertical section for earthing the individual equipment/accessories shall be provided and connected to main horizontal bus.

Contractors shall be electro-magnetic types with interrupted duty as per IS: 2959. The main contacts shall be of Silver or silver alloy, provided with minimum 2 NO and 2 NC auxiliary contacts. The push button should be of shrouded type and each should be provided with 1 NO and 1 NC contact. Colour coding shall be as per IS: 6875 (Part II).


11.3	Moulded Case Circuit Breaker (MCCB)

MCCB shall conform to the latest IS: 13947-1993/IEC 947-1989.  The Service Short Circuit Breaking Capacity (ICS at 415 VAC) should be 50 KA.       
MCCB shall be Current Limiting and comprise of Quick Make - Break switching mechanism preferably Double Break Contact system are extinguishing device and the tripping unit contained in a compact, high strength, heat resistant, flame retardent, insulating moulded case with high withstand capability against thermal and mechanical stresses.  All MCCBs shall be capable of defined variable overload adjustment.  All MCCBs rated 200 Amps and above shall have adjustable magnetic short circuit pick up.

The trip command shall over ride all other commands.  MCCB shall employ maintenance free double break contact system to minimize the let thru’ energies and capable of achieving discrimination upto the full short circuit capacity of downstream MCCB.  The manufacturer shall provide both the discrimination tables and let thru’ energy curves.  The MCCB shall not be restricted to Line/Load connections.

The handle position shall give positive indication of ‘ON’, ‘OFF’ or ‘Tripped’ thus qualifying to disconnection as per the IS/TEC indicating the true position of all the contacts.  In case of 4 pole MCCB the neutral shall be defined and capable of offering protection.

The general-purpose control switch shall be provided for ON/OFF Auto/Manual.  The switch shall be provided with engraving plates on the front with the complete inscription.

The switch shall be normally a fixed control box type heavy-duty unit.

Indicating lamps shall be of the panel mounting, LED type and shall have execution plates marked with its function wherever necessary. The colour of the lamp cover shall be red for ‘ON’ and green for ‘OFF.

11.4	Motors and Starters for Fire Pumps 

	The starters shall be of DOL type.  The motors should have double sq. cage or other provision to limit the starting current to 4 times the full load current.
	
11.5	Name Plates & Lables

i) 	Panel and all modules shall be provided with prominent engraved identification plates. The module identification designation for single front switchboards, similar panel and board identification lables shall be provided at the rear also.

ii) 	All nameplates shall be of non-rusting metal or 3-ply lamicold, with white engraved lettering on black background. Inscription and lettering sizes shall be subject to Owner’s approval.

iii) 	Suitable stenticilled paint marks shall be provided inside the panel/module identification of all equipments in addition to the plastic sticker lables, if provided. These lables shall be partitioned so as to be clearly visible and shall have the device number, as mentioned in the module wiring design.

11.6 	Painting of all Steel Work

The steel used for fabrication of electrical/panels/equipment should be stove enameled as per the detailed specifications given below:

a) 	Degreasing: All the steel components, to be painted, should be effectively cleaned by alkaline degreasing.

b) 	Pickling: Oxide scale rust formation are to be removed in a hot bath of sulphuric acid. Pitting of the surface is to be prevented by the use of pickling in habitors.

c) 	Cold Rinsing: The parts are then to be washed with cold water to remove all traces of acidic solution.

d) 	Phosphating: In order to attain durable paint coating the metal surface is to be given phosphating treatment by development a phosphate layer on the surface. Preferably hot grenadine solution is to be used in the phosphating plant.

e)       Pessivating: This process is to be carried out by using deodilate solution.

f)      Drying: The treated parts should then be dried in a hot chamber in dust free atmosphere to ensure that they are absolutely clear and dry before the paint is applied.

g)     Primer Coating: The treated and dried parts are to be sprayed with high corrosion resistance primer.

h)       Stove Drying: The primer coating is to be backed in an electrically heated, air circulated area type storing oven.

i) 	Finishing Coat: The finishing paint coat is to be applied by spraying two coats of 15 micron thickness powder coated paint of approved shade.

11.7	Wiring

Control and protective wiring shall be done with copper conductor PVC insulated 1100 volts grade multi-stranded flexible wire of 2.5 sq.mm 2 cross section. The colour coding shall be as per latest edition of IS: 375.

Each wire shall be identified by plastic ferrule. All wire termination shall be made with type connection. Wire shall not be taped or splied between terminal points.

Terminal blocks shall preferably by grouped according to circuit function and each terminal block group shall have at least 20% spare capacity.

Not more than 1 (one) wire shall be connected to any terminal block.



11.8	Current Transformer

Current transformers shall be of ratio, burden (shall be worked out by panel supplier), class/accuracy specified in Single Line Diagram.

Current transformers shall conform to latest edition to relevant standards. Current transformers shall be epoxy resins cast with bar Primary or ring type.
The design and construction shall be sufficiently robust to withstand thermal and dynamic stresses due to the maximum short circuit current of the circuit.

The current transformer shall preferably be capable of being left open circuited on the secondary side with primary carrying rated full load current, without overheating or damage. Short time current rating and rated withstands time shall be same as corresponding C.B.

CT core laminations shall be of high-grade silicon steel.

Secondary terminals of CT shall be brought out to a terminal block, which will be easily accessible for testing and external connections. Facility shall be provided for short-circuiting and earthing of CT secondary leads through a removable and accessible link with provision for attaching test link.

Rating plate details and terminal markings shall be according to the latest edition of relevant Indian Standard specification.

Generally separate current transformers (core) shall be used for metering and protection.

12.0	CABLES

12.1	Contractor shall provide all power and control cables from the motor control center to various motors and control devices, of ratings as per IS: 3961.

12.2 	All power and wiring cables shall be FRLS with (inner and outer sheath) aluminium conductor PVC insulated armoured and PVC sheathed of 1.1 KV grade.  Control cables and power cables of 2.5 sq.mm or less shall be of copper, FRLS, armoured.  Cables and wires shall comply with requirements of IS: 5831, 694, 8130, 7098(I) & 1554 as the case may be.

12.3	All cables shall have stranded conductors. The cables shall be supplied in drums as far as possible and hear the manufacturer’s identification mark.

12.4	All cable joints shall be made in an approved manner as per accepted practice.

13.0	CABLE TRAYS

13.1	Cable trays shall be 2mm thick GI/CRCA powder coated as per approved shade of client.  Sheet steel, ladder type/perforated cable trays including fixing along wall/ceiling complete with M.S. rod/flat hangers directly grouted in walls/ceiling etc as required.

14.0	EARTHING

14.1	The earthing pit has to be made by the contractor. 

14.2	Electrolytic copper earth plate has be used of the size mentioned in the BOQ. 

14.3	GI Earthing strip will be used to connect the earthing plate to the electrical panel.

14.4 	From the Panel all pumps. Motors will be connected to the electrical panel by GI Wire for loop earthing.

14.5	All electrical equipments like motors, panel, etc will have double earthing to provide redundancy.




SPECIFICATIONS FOR FIRE HYDRANT SYSTEM

1.0	SCOPE OF WORK

1.1	Work under this section shall consist of furnishing all labour, materials, equipment and appliances necessary and required to completely install wet riser fire hydrant system as required by the drawings and specified hereinafter or given in this schedule of quantities.

1.2	Without restricting to the generality of the foregoing, the fire hydrant system shall include the following: -

a) Mild steel mains including valves, hydrants and all other accessories.

b) Mild steel pipe fire risers within the building.

c) Landing valves, synthetic hose pipes, hose reels, hose cabinets, fire brigade connections, connection to pumps, appliances and pressure reducing devices.

d) Excavation, anchor blocks and valve chambers.

2.0	GENERAL REQUIREMENTS

2.1	All materials shall be of the best quality conforming to the specifications and subject to the approval of the employer.

2.2	Pipes and fittings shall be fixed truly vertical, horizontal or in slopes as required in a neat workmanlike manner.

2.3	Pipes shall be fixed in a manner as to provide easy accessibility for repair and maintenance and shall not cause obstruction in shafts, passages, etc.

2.4	Pipes shall be securely fixed to walls and ceilings by suitable clamps at intervals specified. Only approved type of anchor fasteners shall be used for RCC ceilings and walls.

2.5	Valves and other appurtenances shall be so located that they are easily accessible for operations, repairs and maintenance.

3.0	PIPES AND FITTINGS

FOR INTERNAL WORK:

a.  	All pipes within the building in exposed locations and shafts including connections buried under floor shall be ERW mild steel tubes conforming to IS: 1239 (Heavy class) up to 150mm AB and IS 3589 above 150 NB’s with welded joints as per layout shown in the drawing.

b.	Fittings of 50mm or below shall be forged steel with socket weld ends.  For fittings of 65mm and above shall be  made of M.S. with butt weld ends.

4.0	JOINTING

Pipes and fittings shall be joined with electrical resistance welding in an approved manner  (See also Clause 25 of General Technical Specification).

5.0	EXCAVATION

5.1	Excavations for pipeline shall be in open trenches to levels and grades shown on the drawings or as required at site. Pipelines shall be buried to a minimum depth of 1 to 1.5 meter or as shown on the drawings.

5.2	Wherever required contractor shall support all trenches or adjoining structures with adequate supports to prevent land slides.

5.3	On completion of testing and painting, trenches shall be refilled with excavated earth in 15-cm layers and compacted.   

5.4	Contractor shall dispose off all surplus earth form  the  site and maintain the area neat and clean.

6.0	ANCHOR BLOCKS

6.1	Contractor shall provide suitable cement concrete anchor blocks as may be necessary for overcoming pressure trusts in under ground/external pipes. Anchor blocks shall be of cement concrete 1:2:4 mix.

7.0	VALVES

7.1 Sluice valve 80mm dia and above erected shall be cast iron double flanged type with spindle of stainless steel.  Sluice valve shall confirm to and marked IS Class PN-1.6.
 
7.2 Valves on M.S. pipe 50 mm and below shall be heavy pattern gunmetal valves (with cast iron wheel) tested to 20 Kg/Sq.cm pressure. Valves shall conform to and marked IS: 778.

7.3 	Check valves shall be cast iron double flanged conforming to IS 5312-1975 with cast iron steel body and stainless steel internal trims.                              

8.0	FIRE HYDRANTS

8.1	EXTERNAL HYDRANTS

Contractor shall provide external hydrants. The hydrants shall be controlled by a cast iron sluice valve. Hydrants shall have instantaneous type 63-mm dia outlets. The hydrants shall be of gunmetal and flange inlet and single outlet conforming to I.S.5290-1983 with G.I. duck foot bend and flanged riser of required height to bring the hydrant to correct level above ground.

8.2	Contractor shall provide for each external fire hydrant two nos. of 63 mm dia 15 meter long synthetic fibre non perculating hose pipe with gunmetal male and female instantaneous type couplings machine wound with copper wire hose to I.S. 636 type B and couplings to IS 903 with IS certification), gunmetal branch pipe with 16 mm nozzle to I.S. 903-1984.

9.0	INTERNAL HYDRANTS

9.1	Contractor shall provide on each landing and other locations as shown on the drawings one single headed gunmetal landing valve with 63 mm dia outlets and 80 mm inlet (I.S. 5290-1969) with individual shut off valves and cast iron wheels. Landing valves shall have flanged inlet and instantaneous type outlet as shown on the drawings.

9.2	Instantaneous outlets for fire hydrants shall be of standard pattern approved and suitable for fire brigade hoses. Contractor shall provide for each internal fire hydrant station four numbers of 63 mm dia 7.5 meter long synthetic non perculating hose pipes with gunmetal male and female instantaneous type coupling machine wound with G.I. wire (Hose to I.S. 636 type B and couplings to I.S. 903 with I.S. certification), fire hose reel, gunmetal branch pipe with nozzle I.S. 903 fireman’s axe.

9.3	Each hose box shall be, after thorough cleaning of surface, painted as per Section 28 of General Technical Specifications.  The words FIRE HOSE to be painted on the inner face of the glass.

10.0	FIRST AID HOSE REELS

10.1	Contractor shall provide standard fire hose reels with 20 mm dia high pressure rubber hose of 36 meters length with gunmetal nozzle with 5mm bore, and control valve, shut of nozzle connected wall mounted on circular hose reel of heavy duty mild steel construction and cast iron brackets. Hose reel shall conform to IS: 884-1969. The hose reel shall be connected directly to the M.S pipe riser through an independent connection.

11.0	PRESSURE GAUGES

i)  	All pressure gauges shall be of dial type with bourdon tube element of SS 316. The gauge shall be of reputed make. The dial size shall be 150-mm dia and scale division shall be in metric units marked clearly in black on a white dial. The range of pressure gauge shall be 0 to 12 kg/sq.cm.

ii)	All pressure gauges shall be complete with isolation cock, nipples, tail pipes etc.

12.0	PRESSURE SWITCHES

i) The pressure switch shall be industrial type single pole double throw electric pressure switch designed for starting or stopping of equipment when the pressure in the system drops or exceeds the pre-set limits. It shall comprise of a single pole changeover switch, below element assembly and differential sprindle.
ii)	All the pressure switches shall have 1/4" B.S.P (f) inlet connection and screwed cable entry for fixing cable gland.

iii)	The electric rating of the switch shall be as under:

	Type of supply
	Voltage
	Non -Inductive
	Inductive

	A.C.
	110-380
	10 Amp
	6 Amp

	D.C.
	24-250
	12 Watts
	12 Watts



13.0	FIRE BRIGADE CONNECTION

13.1	The contractor shall provide as shown on drawing gunmetal four ways collecting head with 63mm dia instantaneous type inlets with built in check valve and 100/150 mm dia. Outlet connection to the fire main grid and for tank filling, collecting head shall conform to IS: 904-1965.

14.0	AIR VALVES

14.1	The contractor shall provide 25 mm dia screwed inlet cast iron single acting air valve on all high points in the system or as shown on drawings.

15.0	DRAIN VALVE

15.1 The contractor shall provide 25mm dia M.S. pipe to IS: 1239 (Heavy class) with brass ball valve for draining any water in the system in low pockets as shown in drawings or as directed by the Owner. 

16.0	VALVE CHAMBERS

16.1	Contractor shall provide suitable brick masonry chambers in cement mortar 1:5 (1 cement: 5 coarse sand) on cement concrete foundations 150 mm thick 1:5:10 mix (1 cement: 5 fine sand 10 graded stone aggregate 40 mm nominal size) 15 mm thick cement plaster inside and outside finished with a floating coat of neat cement inside with cast iron surface box approved by fire brigade including excavation, back filling, complete.

16.2	Valve chamber shall be of the following size:

For depths 130 cm and beyond 120x120 cms
Weight of C.I. frame and cover shall be 38 kg.   

17.0	PIPE PROTECTION

(See Clause 27.0 & 28.0 on ‘Painting’ and ‘Coating/wrapping’ under General Technical Specifications).





18.0 PIPE SUPPORTS

18.1	All pipes shall be adequately supported from ceiling or walls by means of anchor fasteners by drilling holes with electrical drill in an approved manner as recommended by manufacturer of the fasteners.

18.2	All supports/clamps fabricated from M.S. structural e.g. roads, channels, angles and flats shall be painted as described in specifications for “Painting” under General Technical Specifications.

18.3	Where inserts are not provided the contractor shall provide anchor fasteners. Anchor fasteners shall be fixed to walls and ceilings by drilling holes with electrical drill in an approved manner as recommended by the manufacturer of the fasteners.

19.0	TESTING

19.1	All piping in the system shall be tested to a hydrostatic pressure of 11.0 kg/sq.cm without drop in pressure for at least 4 hours.

19.2	Rectify all leakage’s, make adjustments and reset as required and directed.

20.0	HOSE CABINETS

20.1	Provide doors/hose cabinets for internal/external hydrants respectively fabricated from 16 gauge M.S. sheet with double glass front door and locking arrangement, with breakable glass key access arrangement, duly painted red as per specifications given on page 12 para 28.8 fixed to wall/floor as per site conditions. The cabinet shall have a separate chamber to stove a key with breakable glass as per approved design. Hose cabinets shall be hinged double door partially glazed with locking arrangement, painted as per Section 28 of General Technical Specifications with ‘FIRE HOSE’ written on it prominently.  Samples of hose cabinet for indoor and outdoor works shall be got approved from Owner before production/delivery at site.

20.2	For external hydrants the hose cabinets shall be fabricated from 16 gauge thick M.S. sheet with double shutter glass front door and locking arrangement with breakable glass key access arrangement. The cabinet shall have ‘FIRE HOSE” written on it prominently. Sample of hose cabinet shall be got approved from the Owner before installation at the site. (Also see Clause 9.3 of this Volume).

21.	MEASUREMENT

21.1	Mild steel pipes shall be measured per linear meter of the finished length along the center line and shall include all fittings  (including flanges), welding, jointing, clamps for fixing to walls or hangers, anchor fasteners and testing.

21.2   	Butterfly valves, check valves and full way valves shall be measured by numbers and shall include all items necessary and required for fixing and as given in the specifications/schedule of quantities.

21.3	Landing valves hose cabinets, synthetic non-perculating fire hose pipes, First-aid fire hose reels (with gunmetal full way valves) and gunmetal branch pipes shall be measured by numbers and shall include all items necessary and required for fixing as given in the specifications/schedule of quantities.

21.4	Suction and delivery headers shall be measured per linear meter or finished length and shall include all items as given in the schedule of quantities. 

21.5	Painting/wrapping/coating of headers, pipes shall be included in the rate for pipes and no separate payment shall be made.

21.6	Brick masonry chambers shall be measured by number and shall include all items as given in the schedule of quantities/specifications.

21.7	No additional payment shall be admissible for cutting holes or chases in walls or floors, making connections to pumps, equipment and appliances.
 
SPECIFICATIONS FOR SPRINKLER SYSTEM

1.0	SCOPE OF WORK

1.1	Work under this section shall consist or furnishing all labour, materials, equipment and appliances necessary and required to completely install the sprinkler system as required by the drawings and specified herein after or given in the schedule of quantities.

a) 	Sprinkler mains, branch and external piping complete with valves, alarm, hangers and appurtenances and painting.

b) 	Sprinkler heads with spare sprinklers

c) 	Connections to risers, pumps and appliances

2.0	GENERAL REQUIREMENTS

2.1	All materials shall be of the best quality conforming to specifications and subject to the approval of the engineer-in-charge.

2.2	Pipes and fittings shall be fixed truly vertical horizontal or in slopes as required in neat workman like manner.

2.3	Pipes shall be fixed in a manner as to provide easy accessibility for repair and maintenance and shall not cause obstruction in shafts, passages, etc.

2.4	Pipes shall be supported from walls and ceiling by suitable clamps at intervals specified. Only approved type of anchor fasteners shall be used for RCC ceilings and walls.

2.5	Valves and other appurtenances shall be so located that they are easily accessible for operations, repairs and maintenance.

3.0	PIPES AND FITTINGS

3.1  	All pipes for sprinkler system shall be ERW mild steel pipes conforming to IS: 1239 (heavy class) upto 150mm dia and IS: 3589 of thickness specified above 150 mm dia and screwed or welded joints as specified by the Owner. 

3.2	Fittings: See Clause 3b of Specifications for Fire Hydrant System.

4.0	JOINTING

Pipes and fittings shall be joined with electrical resistance welding in an approved manner  (See also Clause 25 of General Technical Specification).




5.0	VALVES

5.1	Butterfly valves 80mm dia and above shall be cast iron double flanged solid wedge, outside screw rising spindle, yoke type bonnet and two piece gland construction.  The valves shall have renewable screwed body seat rings.  Flanges shall have raised faces and serrated faces finish and shall conform to IS: 780/1984. 

5.2	Check valves shall be cast iron double flanged to IS 5312 -1964 with cast iron steel body, stainless steel trims.  

5.3	Valves on M.S. pipes 65mm and below shall be brass ball valves with stainless steel ball and teflon seat.

6.0	AIR VALVE

6.1	The contractor provides 25-mm dia screwed inlet G.M. single acting air valves on all high points in the system.

7.0	DRAIN VALVE

7.1	The contractor shall provide 25 mm dia M.S. pipe to IS: 1239 heavy class with 25 mm gunmetal full way valve for draining any water in the system in low pockets as directed by Owner.                    

8.0	SPRINKLER HEADS

8.1	Sprinkler heads shall be provided at approximate spacing so as to cover 10 sq.meter per sprinkler head. The spacing shall however be in conformity with the drawings and properly coordinated with electrical fixtures, ventilation ducts and grills and other services along the ceiling.

8.2	Sprinkler heads shall be gunmetal quartz bulb type with a temperature rating of 68 deg.C. Sprinkler heads shall be pendent type.

8.3	Sprinkler heads shall be approved by the underwriters Laboratories (U.L.) or Fire officers Committee (FOC). The finish shall be as specified in the schedule of quantities. The contractor shall give required tools for removing and fixing of different types of sprinklers free of cost as directed by the Owner.

9.0	FIRE ALARM

9.1	The contractor shall provide or each zone one water operated alarm to be installed on the sprinkler main. The alarm shall operate and sound a gong on the drop of pressure and flow of water in the mains.  Fire alarms shall be approved by the Owner and installed at approved locations. The alarm shall be provided with suitable test cock. 

10.0	PIPE PROTECTION

10.1	See Clauses on ‘Painting’ and ‘Coating/Wrapping’ 27.0 and 28.0 under General Technical Specification.
11.0	PIPE SUPPORTS

11.1	All pipes shall be adequately supported from ceiling or walls from existing inserts by structural clamps fabricated from M.S. structural e.g. rods, channels, angles and flats. All clamps shall be painted as described under ‘Painting’ Clause 27.0 General Technical Specifications.  Where inserts are not provided, the contractor shall provide anchor fasteners. The distance and type of supports shall be as mentioned in the drawings.

12.0	FLOW SWITCH

12.1	Provide one electrically operated flow switch of appropriate dia, at the head of each circuit. Flow switches should be capable of the required flow in the circuit. The electrical cabling for the flow switches and control panel shall be provided by the contractor.

13.0	TESTING

13.1	All pipes in the system shall be tested to a hydrostatic pressure of 11.0 kg/sq.cm without drop in pressure for at least 2 hours. Rectify all leak ages, make adjustments and retest as required.

14.0	MEASUREMENT

14.1	Black steel pipes shall be measured per linear meter of the finished length and shall include all fittings including flanges, welding, jointing clamps for fixing to walls or hangers and testing.

14.2	Butterfly valves, check valves and full way valve and flow indicating switches shall be measured by numbers and shall include all items necessary and required for fixing as given in specifications.

14.3	Cabinet and the spare sprinkler heads, with spanner etc. shall be measured as per actual item given in the schedule of quantities.

14.4	Sprinkler heads shall be measured by numbers.

14.5	No additional payment shall be admissible for cutting holes, or chases in the wall or floors, making connections to pumps, equipment and appliances.

14.6	Painting and coating/wrapping of pipes shall be included in the rates for pipes and no extra payment shall be made.
 
SPECIFICATIONS FOR FIRE DETECTION & ALARM SYSTEM
1.	GENERAL REQUIREMENTS
The contractor shall supply, install, test, connect and commission a high quality fast-acting electronic Analogue Addressable Fire Detection System with LPCB / VDS / BOSEC / CCCF / CNPP approval with all the relevant clauses of EN54 pt2 & 4 for the Fire Alarm Panel and EN54 pt 5 &7 for Detectors.
· The fire detection system shall comprise of main fire alarm control panel, optical smoke/heat sensors, manual call points, interface units, electronic sounders etc each with its own integral short circuit isolator.  All loop cabling and any other components and accessories deemed necessary for a safe,   reliable  and satisfactory system shall conform to the  relevant and applicable requirements and recommendations of BS 5839 pt 1 installation and EN54 pt 2 &4.
· Prior   to   placing   order   for   any   equipment,   the   contractor   shall   submit   comprehensive documentation   comprising   working   drawings,    catalogues   and   descriptive   literature of components, maintenance manuals etc for engineer's study and approval.
· The contractor shall be required to train and instruct client's personnel in the correct use, operation and supervision of the system, preferably prior to the handing over of the project.
· The contractor shall ensure that all system components offered shall be manufactured by one manufacturer.
· The contractor shall only depute engineers at site who are trained on the products with successful completion certificates from the manufacture.
2.	SYSTEM DESCRIPTION
· The fire detection and alarm system shall be designed to facilitate accurate identification of the source of heat / smoke / fire in their early stages to minimise occurrences of false alarms due to faulty equipment, electrical transients, system faults etc.
· The fire alarm control panel shall make final decision on whether a fire or fault exists by comparing the plotted patterns from a fire sensor against known fire and fault patterns held in its memory.
· All system components and devices shall be connected to two-wire loop circuits  with each component having its own individual built-in isolator. Removal or disconnection of any component from the loop shall not affect the functioning and performance of other components and the system. Please note that the group isolators which are used to isolate a section of a loop in case of fault are not acceptable.The system should be capable to differentiate between a short and partial short on loop cables.
· System shall be of addressable type i.e. all the devices on the loops of the FACP shall be Allocated addresses automatically from the panel at the time of system  power up on a numerically lowest unused value basis (algorithms). If devices are inserted or removed all the existing devices shall keep the same address. The panel shall allocate the address in strict sequential order when the loop is powered up to speed up commissioning and ensure that it is impossible for two devices to have the same address.The system should be capable of identifying and displaying details of any instances of dual addressing.
•	Facilities shall be provided to constantly monitor and check the following circuits and fault conditions. The power supply to the loop /s; for open-circuit, short-circuit, earth fault or any other fault condition in the loop wiring; for communication failure or errors in all cards and loops
· All devices i.e. Optical/Heat Sensor, Fire Alarm Interface Units, Manual Call Points, Sounders, repeater panel etc. shall be installed on the same loop.
· Any alteration of device location text shall have to be carried out from built in touch screen display of FACP. Use of separate PC or tools for on-site programming shall not be acceptable.
· Any event i.e. Fire, fault or warning shall be recorded with time, date and place of occurrence in the memory of FACP. These events can either be displayed on VDU or printed, as required.
· Provision shall be done at the fire alarm control panels to silence the loop powered alarm sounders but the visual indication shall remain lit until the system is reset.
· Facility to change a detector from heat to optoheat at any time of day
· Facility to introduce / change delay periods in operating loop powered individual sounders group of sounders, shall be possible to program without the need to change any hardware. This option has to be approved by LPCB to EN54 pt2
3.	SYSTEM OF OPERATION
•	Should of a fire be detected by any of the sensors/manual call points, in any of the areas, only the sounder or group of sounders in that area shall sound and if the fire is not acknowledged after a predetermined time delay, all the sounders should go into alarm mode. This option has to be approved by LPCB to EN54 pt2
4.	SYSTEM COMPONENTS AND DEVICES.
MAIN FIRE ALARM CONTROL PANEL
The panel shall be computer controlled using analogue technology to detect smoke / heat / fire conditions. The panel shall be complete with, but not limited to, the following elements:
1. Large interactive, touch sensitive, backlit, viewable LCD screen capable of accessing
the comprehensive range of programming and operating functions.
2. The panel must have 96 integral Fire Zone LED indicators as per BS 5839 pt1 .
4. FACP should have the facilty to add/delete devices in the loop without the need to re- address or change text of existing devices on the loop
5. All   Devices   in   the   loop   should   have   the   facility to   flash   LED's   to   confirm   correct operation. 
6. FACP should have the facility to test each device or zones according to EN54 pt4
7. FACP should have the facilty to view analogue values of any detector or interface in the loop numerically and graphically.
8. Facilty to control the volume and tone of addressable sounders in the loop from the panel.
9. The panel shall have redundency within the CPU and loop cards, this would be in case the main CPU fails due to any reason and the back up CPU take control on the system to detect any fire condition that may arise.
The FACP must have the following minimum facilities and features
1).   Integral sealed lead acid battery and charger housed within the same enclosure as FACP, with 72 hour back up in the event of supply mains failure.
2)   The battery shall be supplied form the manufacture and should have the same approval standards liad down by the approval body.
3).   Essential controls - scroll display. These shall be accessed via press buttons mounted in the cover or touch screen
4). Mute buzzer.
5). Fire, fault, warning and power on lamps.
6). Simple menu driven function keys with password protection shall allow users to access an extensive range of software based features such as :
last 500 events
current fault and warning logs.
interrogation of sensor cleanliness
enable/ disable sensors, zones, sounders, interface unit channels.
outstation label changes
address allocation
status of outstation
status of all cards
printer on, off.
Address allocation
 View software version of all cards
16. LON based computer communication option.
19. Shall have minimum of 4 alarm circuits F .
20. A secure networking facility to indicate address and zone text across the entire network. Facilty to ignore Reset,  Evacuate, Silence and Fire condition from network. This facilty should be programmed from the panel In addition to the above, all other necessary controls, elements and accessories shall be included to provide a complete and efficient panel conforming to the requirements of EN54 pt 2 & 4.
•	SMOKE DETECTORS
These shall be of addressable optical / heat type with inbuilt isolator in a single head. The optical element shall monitor for visible smoke from slow smouldering fires. Smoke sensing design shall comply to EN54 : part 7 and shall be LPCB approved.
All smoke sensors shall comprise of three components:-
Termination Plate, Electronics Module and a replaceable sensor chamber. The termination plate shall incorporate the terminals for wiring only and shall not contain any electronic parts. The electronic module shall plug onto the termination plate as a second fix item. It shall have microprocessors, short-circuit isolators and all electronic components and circuitry suitable for an Analogue addressable system.
This design shall allow sensing element alone to be replaced, should it become dirty due to a build up of dust from the surrounding atmosphere. The sensor chamber shall also have 360 degree viewing LED indicator.
•	MANUAL CALL POINTS
These shall comply with the requirements of EN54 pt11, and shall be complete with all electronic components and circuitry for a safe addressable device. Polycarbonate cover type option shall also be provided if required. The manual call point shall have an inbuilt short circuit isolator and an inbuilt microprocessor to ensure a response time of less than 1 second. The unit shall incorporate a key operation facility for testing purposes and a specially designed film fitted over the glass to prevent fragmentation when broken.
•	INTERFACE UNITS
These shall be used to give / accept contacts from other services required to be interfaced with fire alarm system. E.g. interfacing with AHU's, BMS, FM200 System, Elevators, and Pressurisation Fans etc. They shall be soft addressing type with built in isolators. All inputs and outputs are to be fully monitored for cable faults. The Powers Supply units if required, for the interfaces shall also be monitored for any faults.
•	WIRING
All cables associated with Fire Alarm installation shall be fire resistant 2 core 1.5 sq mm screened type. Cables shall comply with BS 7629 : 1993 and BS 6387.
The cable for use on the Fire Alarm loop circuit shall be of the following type and specification, (typically 2 km per circuit. The cable is to BS 6387 having typically no more than 2 cores a maximum of 0.5 micro-farad intercore capacitance a maximum of 13 ohms per core resistance each core having no less than 1.5 sq mm cross sectional area with an inherent or thorough metal conduit screen for earth continuity in order to produce electrical protection and screening having protection from heat and mechanical damage the cable screen must be capable of being earthed at each system device (outstation) Multi core cables having more than 2 cores shall not be allowed for loop wiring due to inadequate separation and possible interference problems.



























































SPECIFICATION FOR INTERNAL ELECTRIFICATION


1.0 SCOPE 

1.1 This chapter covers the general technical  requirements and  measurement  system of the various  components  in  Internal Electrical Installation works.

1.2 TERMINOLOGY 

1.1.1 The  definition  of terms shall be in  accordance  with IS:732-1989  (Indian  Standard  Code  of  Practice  for Electrical  Wiring),  except  for  the  definitions  of  point,  circuit, and sub-main wiring, which are  defined in clauses 2.2.1, 2.3.1, and 2.3.2 hereunder.  

1.2 POINT WIRING

1.2.1 Definition  

1.3 A point (other than socket outlet point) shall  include all work necessary in complete wiring to the  following outlets from the controlling switch or MCB.  The  scope of  wiring  for  a point shall,  however,  include  the wiring work necessary in tapping from another point  in  the same distribution circuit.

1.4 Ceiling  rose  or screwless connector (in the case of points for ceiling/exhaust fan points, pre-wired light fittings, and call bells).

1.5 Ceiling  rose  (in  the case of pendants  except  stiff  pendants).

1.6 Back plate (in the case of stiff pendants).

1.7 Lamp  holder  (in  the case of  goose  neck  type  wall brackets,  batten  holders and fittings which  are  not  pre-wired) .

1.8 Note:- In the case of call bell points ,the words "from  the  controlling switch or MCB" shall be read as  "from the ceiling rose meant for connection to bell push".

1.2.2 Scope

1.9 Following  shall  be deemed to be  included  in   point  wiring.

1.10 Conduit,  accessories  for the same and  wiring  cables between the switch box and the point outlet. 

1.11 All  fixing accessories such as screws, rawl plug  etc. as required.

1.12 Metal  switch boxes for control  switches,  regulators, sockets etc, recessed in walls.

1.13 Outlet  boxes, junction boxes, pull-through boxes  etc, including  metal  boxes if any,  provided  with  switch boards for loose wires/conduit terminations.
1.14 Control switch or MCB, as specified.

1.15 Ceiling rose or connector as required. (2 pin and 5 pin socket outlet shall not  be  used).

1.16 Connections to ceiling rose, connector, socket  outlet, lamp holder, switch etc.

1.17 Interconnecting  wiring  between  points  on  the  same circuit, in the same switch box or from another.

1.18 Protective (loop earthing) conductor from one  metallic switch box to another in the distribution circuits, and for socket outlets. (The length of protective conductor run along with the circuits/ sub-mains is excluded  from the scope of points).

1.19 Bushed conduit or porcelain tubing where wiring cables pass through wall etc.

1.2.3 Measurement:

1.2.3.1 Point Wiring:

1.20 Unless  and  otherwise specified , there  shall  be  no linear  measurement for point wiring for light  points, fan  points, exhaust fan points, 5/6amp plug points, 15/16 amp. plug points and call  bell  points.  

1.21 These shall be measured on unit basis by counting only.

1.22 No    separate   measurement  will be made for interconnections between   points in the same distribution circuit and for the circuit wiring including protective  (loop  earthing)  conductors  between  metallic  switch boxes. 

1.2.3.2 Point wiring for socket outlet points: 

1.23 The  light plug (5A/6A) point and power (15A/16A) point wiring shall  be measured as indicated above. 

1.24 The metal box with cover, switch/MCB ,socket outlet and other  accessories  shall  be measured and  paid  as  a part of the item only.

1.25 The  power point outlet may be 15A/5 A or 16A/6  A  six  pin  socket  outlet, where so specified in  the  tender documents.

1.2.3.3 Group control points wiring: 

1.26 In  the  case  of  points  with  more  than  one  point controlled  by  the same switch, such points  shall  be measured in parts i.e.(a) from the switch to the  first point  outlet  as  one point  and  for  the  subsequent points,  the distance from that outlet to the next  one and  so on, shall be treated as separate point(s).

1.27 The  switch for controlling four or more outlets  shall be  of 15/16 amp. rating and no extra payment shall  be made for the same.

1.28 No  recovery  shall be made for non-provision  of  more than one switch in such cases.

1.2.3.4 Twin control light points wiring:

1.29 A  light  point controlled by two numbers  of  two  way switches  shall  be  measured as two  points  from  the fitting to the switches on either side.

1.30 No  recovery  shall be made for non-provision  of  more than one ceiling rose or connector in such cases.

1.3 CIRCUIT AND SUBMAIN WIRING   

1.3.1 Circuit wiring

1.31 Circuit   wiring  shall  mean  the  wiring   from   the distribution  board  upto  the tapping  point  for  the nearest first point of that distribution circuit,  viz.           upto the nearest first switch box. No extra payment shall be made for circuit wiring.

1.3.2 Submain wiring  

1.32 Submain   wiring  shall  mean  the  wiring   from   one main/distribution switchboard to another.  

2. 2.3.3  	Measurement of submain wiring  

2.0 The sub main wiring  shall be measured on linear basis and paid for separately.

3. 2.4.  	OTHER WIRING WORKS:  

3.0 Except  as  specified above for point  wiring,  circuit wiring and submain wiring, other types of wiring  shall be measured separtely on linear basis along the run  of wiring  depending  on the actual number  and  sizes  of  wires run.

4. 2.5       SYSTEM OF DISTRIBUTION AND WIRING: 

5. 2.5.1.   Control at the point of entry of supply

5.0 There shall be a circuit breaker on each live conductor of the supply mains at the point of entry.  

6. 2.5.2 	Distribution:

6.0 The  wiring  shall  be done on  a  distribution  system through  main  and/or branch distribution  boards.  The system design as well as the locations of boards  shall be as indicated in BOQ/drawings or as specified by  the           consultants. 

6.1 Main  distribution  board  shall  be  controlled  by  a circuit  breaker. Each outgoing circuit shall  also  be controlled by a circuit breaker.

6.2 The branch distribution board shall be controlled by a circuit breaker. Each outgoing circuit shall be provided with a miniature circuit breaker (MCB) of  specified rating on the phase or live conductor. 

6.3 The  loads of the circuits shall be divided, as far  as possible,  evenly  between the number of  ways  of  the distribution boards, leaving at least one spare circuit for future extension.

6.4 The neutral conductors (incoming and outgoing) shall be connected to a common link (multiway connector) in  the distribution board and be capable of being disconnected  individually for testing purposes.  

6.5 `Power' wiring shall be kept separate and distinct from `Lighting' wiring, from the level of  circuits  i.e., beyond the branch distribution boards. 

6.6 Wiring shall be separate for essential loads (i.e., those fed  through  standby supply) and non  essential  loads throughout. 

7. 2.5.3. 	Balancing of Circuits:

7.0 The  balancing of circuits in three wire or poly  phase installations  shall  be  arranged before  hand  to  the satisfaction of the consultants.

8. 2.5.4 	Wiring System:  

8.0 Wiring  shall  be done only by  the  "Looping  system".  Phase or live conductors shall be looped at the  switch boxes and neutral conductors at the point outlets.  

8.1 Lights,  fans  and  call bells shall be  wired  in  the `lighting'  circuits. 15A/16A socket outlets and  other power  outlets shall be wired in the 'Power'  circuits. 5A/6A  socket outlets shall be wired in the  'lighting'  circuits.

8.2 The  wiring throughout the installation shall  be  such that  there is no break in the neutral wire  except  in the form of a linked switchgear.  

9. 2.5.5   	Run of Wiring: 

9.0 The wiring shall be in recessed metallic conduit.

9.1 Due  consideration  shall be given for  neatness,  good appearance and safety.

10. 2.5.6   	Passing through walls or floors:

10.0 When  wiring cables are to pass through a  wall,  these shall  be taken through a protection (steel) pipe  tube of  suitable  size  such that they pass  through  in  a  straight line without twist or cross in them on  either end  of such holes. The ends of metallic pipe shall  be neatly  bushed  with porcelain, PVC or  other  approved material.

10.1 All  floor  openings for carrying any wiring  shall  be suitably sealed after installation. 

10.2 Joints in wiring:

10.3 No  bare conductor in phase and/or neutral  or  twisted  joints in phase, neutral, and/or protective  conductors in wiring shall be permitted.  

10.4 There shall be no joints in the through-runs of cables. If the length of final circuit or submain is more  than the length  of a standard coil, thus  necessitating  a through  joint, such joints shall be made by  means  of approved  mechanical  connectors in  suitable  junction boxes.

10.5 Termination  of multistranded conductors shall be done using suitable crimping type thimbles.

11. 2.7       RATINGS OF OUTLETS: 

11.0 Incandescent lamps shall be rated at 100W.

11.1 Ceiling  fans  shall  be rated at  60W. Exhaust  fan, fluorescent  tubes,  compact  fluorescent  tubes,  HPMV lamps,  HPSV  lamps etc. shall be  rated  according  to their  capacity.  Control  gear losses  shall  be  also considered as applicable.

11.2 5A/6A  and 15A/16A socket outlet points shall be  rated at  100W  and  1000W respectively,  unless  the  actual  values of loads are specified.

12. 2.8       CAPACITY OF CIRCUITS:

12.0 `Lighting' circuit shall not have more than a total  of 10 points of light, fan and socket outlets, or a  total connected load of 800W, whichever is less.

12.1 `Power' circuit shall have only one outlet per circuit.  

13. 2.9       CONFORMITY TO IE ACT, IE RULES, AND STANDARDS:

13.0 All electrical works shall be carried out in accordance with the provisions of Indian Electricity Act, 1910 and Indian Electricity Rules, 1956 amended upto date.  List of Rules of  particular  importance  to building installations is given in Appendix for reference.

13.1 The  works  shall  also  conform  to  relevant   Indian Standard  Codes of Practice (COP) for the type of  work  involved.(See Appendix B).

13.2 In  all electrical installation works, relevant  safety codes  of  practice shall be followed. Guidelines  on  safety  procedure  outlined in Appendix `C'  should  be adopted. 







14. 2.10   	GENERAL REQUIREMENTS OF COMPONENTS:

15. 2.10.1 	Quality of materials:

15.0 All materials and equipments supplied by the contractor shall  be new. They shall be of such design, size  and material as to satisfactorily function under the  rated conditions of operation and to withstand the environmental conditions at site.

16. 2.10.2 	Ratings of components

16.0 All  components  in a wiring installation shall  be  of  appropriate ratings of voltage, current, and frequency, as  indicated  in  BOQ.

16.1 All  conductors, switches and accessories shall  be  of such  size  as indicated in BOQ.

17. 2.10.3 	Conformity to Standards

17.0 All   components  shall  conform  to  relevant   Indian Standard  Specification, wherever existing.  Materials with ISI certification mark shall be preferred.

17.1 A  broad list of relevant Indian Standards is given  in Appendix  `A'. These  Indian  Standards,   including amendments or revisions thereof upto the date of tender  acceptance,  shall  be  applicable  in  the  respective  contracts.

18. 2.10.4  Interchangeability 

18.0 Similar   parts   of  all   switches,   lamp   holders, distribution   boards,  switchgears,   ceiling   roses, brackets, pendants, fans and all other fittings of  the  same  type shall be interchangeable in  each  installation.

19. 2.11    	CABLES:

20. 2.11.1 	Wiring cables

20.0 Conductors of wiring cables shall be of  copper. 

20.1 The smallest size of conductor for `lighting'  circuits shall  have a nominal cross sectional area of not  less than  1.5  sq mm. The minimum size  of  conductor  for  'power' wiring shall be 4 sq mm.

21. 2.12   	WIRING ACCESSORIES 

22. 2.12.1 	Control switches for points  

22.0 Control  switches (single pole switches)  carrying  not more than 16A shall be of clamp on type complete with plate, as specified, and the switch shall be "ON" when the knob is down. 

22.1 The  type  and current rating of switch  controlling  a  group of points, or discharge lamps, or a single  large load, shall be specified in the tender documents.

22.2 Control  switch  shall  be  placed  only  in  the  live  conductor of the circuit. No single pole switch or fuse  shall be inserted in the protective (earth)  conductor, or earthed neutral conductor of the circuit.  

23. 2.12.2	Socket outlets   

23.0 Socket outlets shall also be of clamp on type complete with plate. These shall  be rated either for 5A/6A, or 15A/16A. Combined 5A/15A, or 6A/16A  six  pin  socket outlet shall  be  provided  in `power' circuits wherever specified.

23.1 Socket  outlets and plugs shall only be of 3 pin  type; the  third  pin  shall be connected  to  earth  through protective  (loop earthing) conductor. 2 pin or  5  pin sockets shall not be permitted to be used. 

23.2 The  control switches for the 5A/6A and 15A/16A  socket outlets shall be kept alongwith the socket outlets. 

24. 2.12.3 	Switch box covers

24.0 These shall be moulded type of suitable size. 

25. 2.12.4 	Lamp holders   

25.0 Lamp  holders  may  be of  batten,  angle,  pendant  or bracket  holder  type as indicated in BOQ. The  holder shall  be  made of brass and shall be rigid  enough  to maintain  shape  on application of a  nominal  external           pressure.  There  should be  sufficient  threading  for fixing the base to the lamp holder part so that they do not open out during attention to the lamp or shade.

25.1 Lamp  holders for use on brackets  and the  like  shall have not less than 1.3 cm nipple, and all those for use with  flexible  pendant  shall be  provided  with  cord  grips.  

25.2 All lamp holders shall be provided with shade carriers.  

26. 2.13    	FITTINGS:

27. 2.13.1  Types:

27.0 The type of fittings shall be as specified in BOQ.

28. 2.13.2 	Indoor type fittings

28.0 The  conductors are required to be drawn  through  tube popularly known as conduit. The tube or channel must be free from sharp angles or projecting edge, and of  such size  as  will  enable  them  to  be  wired  with   the           conductors used for the final circuit without  removing the braiding or sheathing.  As far as possible all such  tubes  or  channels  should be of  sufficient  size  to permit looping back.

28.1 Fittings  using discharge lamps shall be complete  with power  factor correction capacitors, either  integrally or externally. An earth terminal with suitable  marking shall be provided for each fitting for discharge lamps.

29. 2.14    	SWITCHGEAR AND CONTROLGEAR - General aspects:

29.0 All  items of switchgear and distribution boards  (DBs) shall be metal clad type.

29.1 The types, ratings and/or categories of switchgear  and  protective gear shall be as specified in the BOQ.

29.2 RCBs  (ELCBs)  where specified, shall  conform  to  the requirements  of current rating, fault  rating,  single phase or three phase configuration and sensitivity laid  down in the BOQ.

29.3 While  each  outgoing way of  distribution  board  (DB) shall   be  of  miniature  circuit  breaker  (MCB)   as specified,   and  of  suitable  rating  on  the   phase conductor, the corresponding earthed neutral  conductor shall  be connected to a common neutral terminal  block and shall be capable of being disconnected individually  for testing purposes.

30. (v)       	Independent earth terminal block:

30.0 Every  distribution  board (single phase as well  as  3 phase) shall have an earth terminal block identical to, but independent from neutral terminal block, to  enable termination  of protective (loop  earthing)  conductors (incoming as well as outgoings) individually by screwed connection and without twisting.

30.1 Earthing  terminal  (1  for single phase and  2  for  3 phase)  shall  be  provided on the  metal  cladding  of switches  and  DBs for body earthing.  These  shall  be suitably marked.
30.2 Knock  out  holes, with or without end  plates  as  per standard design of manufacturers, shall be provided  in the metal cladding of switches and DBs for  termination of conduits/cables.

31. 2.15   	PRE-WIRED MCB DISTRIBUTION BOARDS:

31.0 Prewired MCB DBs shall be provided only where specified.

31.1 The  complete  board shall be factory  fabricated   and shall  be  duly  pre-wired  in  the  works,  ready  for installation at site.

31.2 The  board  shall  be of  wall  mounted,  cubical  type construction,  fabricated  out  of  1.6mm  thick  sheet steel, with stove enameled paint finish.

31.3 The board shall also be provided with a loose wire  box as  a compartment for the complete width and, depth  of the  board, and of minimum height of 125mm in  case  of TPN DB's, and 100mm in case of SPN DB's. 

31.4 The  board  shall be provided with a  hinged  cover  of  1.6mm  thick sheet steel in the front. Only  the  knobs of  the  MCBs shall protrude out of  the  front  covers  through openings neatly machine made for the purpose.

31.5 Knock  out  holes at the bottom, and  detachable  plate with knock out holes at the  top of the board shall  be provided.

31.6 Each  distribution  board  shall  be  provided  with  a circuit  list giving details of each circuit  which  it controls and the current rating of the circuit, and the           size of the MCB.   

31.7 The   board  shall  be  complete  with  the   following accessories:-

(a) 200 A copper busbar(s).
(b) Neutral link.
(c) Common earth bar.
(d) DIN bar for mounting MCBs.
32. (e)   	Wago type  terminal  connectors  suitable   for   incoming and outgoing cables.
(e) A set of indication lamps with HRC cartridge  fuses for  each phase of the incoming supply.
(f) Earthing stud(s).

32.0 The board shall be fully prewired with single core  PVC insulated  copper  conductors/insulated  solid   copper links, and  terminated on to  extended  type  terminal connectors,  suitable for connections to the  sizes  of the respective conductors.

32.1 All  incoming  and  outgoing  wiring  to  the  prewired MCBDB's  shall  be terminated only in the  Elemex  type extended terminal connectors to be provided within  the DB.  The terminal connectors  shall, therefore,  be  so           provided  as to facilitate easy cable  connections  and subsequent maintenance.

32.2 A common copper earth bar shall be provided within  the loose  wire box. The common neutral bar as well as  the terminal connectors shall , however, be provided within the main compartment just below the loose wire box.

33. 2.16   	MINIATURE CIRCUIT BREAKERS (MCB's):

33.0 ‘B’  series  MCB's  shall  be  used  only  for   normal  `lighting' circuits. 

33.1 ‘C’  series  MCB's shall be invariably used  for  motor loads, halogen lamp fittings, sodium/mercury discharge lamps and all `power' circuits.

33.2 Ratings (A), number of poles, type as MCB or isolator, etc. shall be as specified in the BOQ. The MCB's shall be of minimum 3KA rupturing capacity.

34. 2.17    	SWITCH BOARD LOCATIONS

35. 2.17.1 	General aspects

35.0 Switch  boards  shall be located as  indicated  on  the drawings.
36. 2.18    	SWITCH BOARD INSTALLATION:

36.0 A  switch  board  shall not be installed  so  that  its bottom is within 1.25 m above the floor.

36.1 Where it is required to terminate a number of  conduits on a board, it may be convenient to provide a  suitable MS  adopter  box for the purpose. Such boxes  shall  be provided  with the prior approval of the consultants  and  this will not be paid for separately. 

36.2 All   wires  to  the boards shall   be  bushed  at  the entries to avoid damage to insulation.

36.3 No apparatus  shall  project beyond any  edge  of  the panel.  

36.4 All  unused  holes in the boards and in  the  mountings shall be plugged suitably to avoid entry of insects.

37. 2.19  	WIRING OF SWITCH BOARDS AND DISTRIBUTION BOARDS:

37.0 All connections between pieces of apparatus, or between apparatus  and  terminals on a board  shall  be  neatly arranged in a definite  sequence,   following the arrangement of the apparatus mounted thereon, avoiding           unnecessary crossings.

37.1 Cables  shall  be  connected  to  terminals  either  by crimped  or soldered lugs, unless the terminals are  of such  a form that they can be securely clamped  without  cutting away of cable strands.

37.2 All  bare conductors shall be rigidly fixed in  such  a manner  that  a  clearance  of  at  least  2.5  cm   is  maintained  between conductors of opposite polarity  or phase,  and  between the conductors  and  any  material other than insulating material.

37.3 The  incoming  and  outgoing  cables  shall  be  neatly  bunched and shall be fixed in such a way that the  door shall  be capable of swinging through an angle  of  not less than 90 degrees.

38. 2.20    MARKING OF APPARATUS:

(i) Marking of earthed neutral conductor 

38.0 On the switchgear, the earthed conductor of a two  wire system, or an earthed neutral conductor of a multi-wire system,  an indication of a permanent nature  shall  be  provided to identify the earthed neutral conductor. In this connection Rule 32(1) of Indian Electricity  Rules 1956 (see Appendix C) shall be referred to. The neutral conductor shall be black in colour.

(ii) Main earthing terminal

38.1 The  main  earthing terminal in the  main  switch  board shall  be permanently marked as "SAFETY EARTH - DO  NOT REMOVE".

38.2 All   distribution  boards  shall  be   marked   'L' for lighting,  or 'P' for power, and 'E' for  essential  as the case may be. 

38.3 When  a  board is connected to a  voltage  higher  than 250V,  all  the  terminals or leads  of  the  apparatus mounted on it shall be marked in the following  colours to indicate the different poles or phases to which  the apparatus  or  its different terminals  may  have  been connected:

38.4 Three phases - Red, Blue & Yellow  AND Neutral -  Black                 

38.5 Where  a  four wire, three phase wiring  is  done,  the neutral  shall  preferably be in one  colour,  and  the other three wires in another colour.

38.6 All marking required under this rule shall be clear and permanent.

39. 2.21    ATTACHMENT OF FITTINGS AND ACCESSORIES:

40. 2.21.1	Conduit wiring system 

40.0 All  accessories  like switches, socket  outlets,  call bell  pushes  and regulators shall be  fixed  in  flush pattern inside the switch/regulator boxes. Accessories           like  ceiling  roses, brackets,  batten  holders,  etc. shall   be  fixed  on  metal  outlet  boxes.  The  fan regulators shall also be fixed in metal outlet boxes.

40.1 Cadmium  plated brass screws shall be used to  fix  the accessories to their bases.

40.2 The  switch box / regulator box shall be  mounted  with their  bottom 1.25m from floor level, unless  otherwise directed by the consultants. 

40.3 Dash  fasteners shall be used for  fixing to  walls  or ceiling.

41. 2.22    	FANS REGULATORS AND CLAMPS:

42. 2.22.1 Ceiling fans   

42.0 Ceiling  fans including their suspension shall  conform to relevant Indian Standards.

42.1 All ceiling fans shall be wired to ceiling roses or  to special  connector boxes, and suspended from  hooks  or shackles, with insulators between hooks and  suspension  rods.  There shall be no joint in the suspension rod.

42.2 Recessed type fan clamp inside a metallic box as shown in tender drawings shall be used.

42.3 Canopies on top of suspension rod shall  effectively hide the suspension.

42.4 All ceiling fans shall be hung 2.75m above the floor.

42.5 In  the  case  of measurement of  extra  down  rod  for ceiling  fan  including  wiring,  the  same  shall   be measured  in units of 10cm.  Any length less  than  5cm  shall be ignored.

42.6 The wiring of extra down rod shall be paid as supplying and drawing cable in existing conduit.

43. 2.22.2  Exhaust fans:

43.0 Exhaust   fans   shall  conform  to   relevant   Indian Standards.

43.1 Exhaust  fans shall be erected at the places  indicated on the drawings. For fixing an exhaust fan, a  circular hole shall be provided in the wall to suit the size  of the  frame, which shall be fixed by means of rag  bolts embedded  in  the  wall. The  hole  shall  be  neatly plastered  to  the original finish of  the  wall. The exhaust  fan  shall  be connected to  the  exhaust  fan point,  which  shall be wired as near to  the  hole  as possible, by means of a flexible cord, care being taken  to see that the blades rotate in the proper direction.

44. 2.22.3 	Regulators:

44.0 The metallic body of regulators of ceiling fans/exhaust fans   shall  be  connected  to  earth  by   protective conductor.

45. 2.23 	WORKMANSHIP: 

45.0 Good  workmanship  is an essential  requirement  to  be complied   with.  The  entire  work   of   manufacture/fabrication, assembly and installation shall conform to sound engineering practice.   

45.1 The  work  shall  be  carried  out  under  the   direct supervision of a first class licensed foreman, or of  a person  holding a certificate of competency  issued  by the State Govt. for the type of work involved, employed by  the  contractor, who shall rectify then  and  there the defects pointed out by the consultants during the  progress of work.

46. 2.24   	COMMISSIONING ON COMPLETION:  

46.0 Before  the  workman leaves the work finally,  he  must make sure that the installation is in commission, after due testing.

47. 2.25    COMPLETION PLAN AND COMPLETION CERTIFICATE:

47.0 Completion  certificate  after completion  of  work  as given in Appendix-`D' shall be submitted to the consultants.                     

47.1 Completion  plan drawn to a suitable scale  in  tracing cloth  with  ink indicating the following,  along  with three  blue  print  copies of the same  shall  also  be submitted.



(a) General layout of the building.

(b) Locations of distribution  boards, indicating  the circuit numbers controlled by them.

(c) Position of all points and their controls.

(d) Types  of fittings,  viz.  fluorescent,  pendants, brackets, bulk head, etc. fans and exhaust fans.

48. 2.26    	DRAWINGS

48.0 The  work shall be carried out in accordance  with  the drawings enclosed with the tender documents and also in accordance with modification thereto from time to  time as approved by the consultants.

48.1 All  circuits  shall be indicated and numbered  in  the wiring  diagram and all points shall be given the  same number  as the circuit to which they  are  electrically connected.  
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